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f?«^#x*->»gtf:aair nr 1 2 

tarn*® 

^^^tiTV^S (Hilton D.J., in "Guidebook to Cytokines and Their Recepto 
rs" edited by Nicola N.A. (A Sambrook & Tooze Publication at Oxford Univ 
ersity Press), 1994, p8-16) 0 

-;&*«fM©attttfc]t«fc*- zty-j r-*>r >m±<D-ikm&±<Dftim&& 
®<> m-<D&n{£77$ u— \zm-?z>V4 bfij comr^^ tx 
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ur*jDx H-e&stM >(£U;*utfj&ifaH^&5^&'f 

t±. jcU^p^^>, G-CSF^ GM-CSFx IL-2T& »K SfcSteMcJfc/BfclRlW-fc 
tfeS^^frfetlT^Ss IL-1U LIF N IL-12(3iJP^.T±a3^T^ h**;U^E>^<Z)J5Jc^ 

tifcmWZmmLT, Wtlzm&<CD&&{tW?ti—->y$tiT^Z (Matthews 
W. et al., Cell (UNITED STATES), 1991, 65 (7) pi 143-52) „ ZtltZftLX^ 

*m\sx&<b?, *(Di'?±j\'ixm&mM'g*&mm.&mT'ft&?z. mam 
iy>^i--^m^£<D^^it^xni^n^mti s m^nx^ZoJ^i--^m£ 
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akami M. et al., Proc. Natl. Acad. Sci. USA, 1991, 88, pi 1349-1 1353 ) 0 —15Z. 
U ^tcTrp-Ser-Xaa-Trp-Ser (Xaafciffii<Z):P ^ y SO © 5 T ^ ^8*^5^ 

L. et al., J. Biol, Chem. 271 (23), 1996, 13754-13761). U^i'SSfWG 
ainsford T. et al., Proc.Natl.Acad.Sci.USA, 1996, 93 (25) pl4564-8)^t>*IL 
-13g^#:(Hilton D.J. et al., Proc.Natl.Acad.Sci.USA, 1996, 93 (t) p497- 
% 501)&£#, *7^D-^tJ:DHS*iiti>5, 

*&Wm<bte, uixSt^ Trp-Ser-Xaa-Trp-Ser^— 7(WS^— :7)£=i- 

&3^fc±RT-PCR^©;Si£££ 0«r«S^©fiS**Kff ITSfeo t35 
fr\ lO^-7^n- KT 3* U * mggag(t/c)nnntggag(t/c) (n 

£n3oMfc±faiemg/c^si£#^fc#) N mn&b^T--*) ytrmsi? 
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*)-<Dm&Kmmz&\,\xws^—7£ k> 13-2 7T^;&±mz®.m.T 

^^SB^J^^s* (Tyr/His)-Xaa-(Hydrophobic/Ala)-(Gln/Arg)-Hydr 
ophobic-Arg^ofcT ^ y^Ifi^J (J^TYR^E^— '7 iifft-tS) £jtm-rc: £#qr 
i&T-&ofc 0 L^b"55c*5?)x CKDYR^— 7{ii^^U^^^P>-fe>t>-^ia>IJ 

—ti^x. z<D7^;m^p}(D±x*^—h-°imte* ] )3?7i'*?- ksi^il 

S^jrflfco llj^fcGenBank^htgs^-*^— X£*f-r •&TBlastN*&9j?£x 
<DK&^tf:t^>^#<Dg&#:^ y^IE^SIP^ (query) £ LXm^xm 

&me>mi&>7a->&mt,fitz 0 &iz±:tmmxm<btifr?v->fc'D^x, m 
mmx'^^^mmmcomMiim^T ^ ymmmz^m^x^co^^ 
^j->$l®4£<dt* smmwtitm-rz. Biastx^?^^, i^7 7^j 
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fcU ffe^NR12.2Sr^NR12.3ii N -£ft^*U28T ^ y^£629T^ ;mfr<otZ&, 

*<D'&^ NR12.K NR12.2St^NR12.3{C^6<])5:7-7-r V— fey h&m 

^fcRT-PCRfl¥#n££, =&fc M»»*3fe©iiiRNAt:*fU-t43C«itv Mi^jIfe^cDSe 

itsc^-e, *n^«rsw*«i«t?&aqri6tt*s^"rsi:PiKt:s rt-pcr 
mifn&LMfflmmmm. RVft&m.mMMm%mx$> zz£ zm&tzo 
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t&TZZ£lZ£ *K NR12.2. NR12.3fc:*f UTx ^tl^flZT ^ S 

h*-TS20(D^D — XNR12.4, NR12.5)£&f#T3C£fCj$J/jL£(¥ 
giL*:5o©^D->£ r NR12j fc^-T-S) o 

(1) TIB (a) fr£> (d) OV>-rn^lCH5mcDDNA, 

(a) iE?>J#-*f : 2> 4 N 6> 8, g-fcfci 1 OGDl^-f ftfrtcgaf&tf):^ y 

(b) gS?'J#-ff : 1, 3, 5. 7. Sfett 9 cDVArftfrfcf3i8©i£MB?!J<Z>=i- 

(c) 2> 4\ 6, 8; sfetti o<d^i= naHcfaacDT* * y mmy 

fcT^g^'J^WU I2#J#^ : 2s 4^ 6 N 8, g-fcfcfc 1 0 G^-rtifrlcfB 

(d) ie?ij#-^: K 3. 5, 7> 9 (D^rftfrJcfSfBOi&Ma^Jfr £>& 
£DNA£* h U >i>x> h^c^T-e^-r 7iJ^XU I2?'J#-^ : 2 N 4, 6, 
8^ Sfcttl OcD^rn^^iBmcD^^ y^i2^ij^t,^2>^^gi:^ge<3{cfRl^ 
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(2) iH#J#-5§:2> 4s 6, 8, 1 OCD^-f ftfriCiS^eDZS y 

(3) (1) g-fcfcj: (2) t:33«©DNAtc«t0 3— K^nssaH^fett^r^ 

(4) (1) Sfctt (2) £H3fgcDDNA#^A£ft£^*-. 

( 5 ) ( 1 ) (2) CgBtt<0DNA£fcfcfc (4 ) £gSm©^*-£{£&-f 

(6) (5).£f3*S©^f|ijK&tt£ig#U K^HIEIft#:*fcH:*©^:#±» " 

(7) (3) fcgBftCS^Rfc^rstftfk 

(8) IB3«^: Is 3. 5. 7. 9 CD^-rn^tzga^CD^IH^J^^ 
&£DNAg-fc&4<Z>«raiilCffiMtt&^& < £&15*P V** Kfc^tf* 'J * * 

(9) (3)t:33«8©»e5lt3*g^-rSfli^cD^^ 'J-->^t$ot, 
#£gBJ3fi, fcr&'^tf^i'.SSf* r NR12j Zmm-tZo GenBank^-*^— X 
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W^*«roi:^a$iiaS6»*=J-h*rS^D->%NR12.2, fit, 252 
12.3£ffr£bfco 

a«t5^±fi3- V s * >^IB^J(CDS)cDlfi£^£*To£o COo^ N 
R12.2£;te&|5]— O^SORF^WTS^d — >£NR12.4£tfr£U NR12.3£&& 
|5J-©^±^0RF 5: m-t 5 * p .— > £NR12 . 5 U £ „ 

NR12.1 cDNA(9J«ia#J£ie^J#-5f : 1C, S£cDNA££ S =i — K^n^Ifil® 
7^ y&ig?rj£iB3«-*f : 2 (c^-r o NR12.2 cDNA©«a^»J£iB*J#-£ : 
3tc N ScDNAtJ:»)3— K$n*«e«<Z)>^yKia^J*E^|#^ : 4(c^-To 

NR12.3 cDNA©^Si2^J$12^J#-^ : 5 IScDNAlzJ: *)u — KcFft&Sfi 
M<£>^ ytteg8l&£$Mre : NR12.4 cDNACDJtgSiB^J*I25U 

: 7(C ^cDNAtci:D=»— K^n5^eM£Or^yg!ie^J^i2^J#-^: 8 ic 
NR12.5 cDNA©*aiB25ll*i25U«: 9 ^cDNAtC «fc 0 P — K * ft S S 6 

ffllSWKaKC^TBU NR12.1, NR12.2, NR12.3, NR12.4. NR12.5^{C ffl&m 

£43£&ofc±T<Z>b hfl&il«»E6*©aRNAt:*j^-C*> •*©3te : ?*gSI£&#> 
feo dftf>NR120iiis^^^*^-rsi:, iCMfil«ffl«, 

&ifomMz^tt£%z%ftzmmizm^m<Dm&&&&£nfcz££Q. nri2 
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$)5 0 z.<Dmtzi,x^m^nfzmmmmitmm^mmm^€D^m^m^x^^o 
•7 -r x £mfex$> SNR12. 1 {i^n >r m&®<& t utnri2 y «r > k ® Rag&i t ur 
cttx-m^ b hm2m&ntzftfo?2>fa<Dg=Q!i<DttB ym&n^t hnri2 

So 
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&zw&m£mt&mzmmtem&nzmm?ztz&<D, ^mmizx<^^titz 

&ftfcf, mnm^mm^m (Hashimoto-Gotoh, T. et al. (1995) Gene 152, 
271-275, Zoller, MJ, and Smith, M.(1983) Methods Enzymol. 100, 468-500, 
Kramer, W. et al. (1984) Nucleic Acids Res. 12, 9441-9456, Kramer W, and 
Fritz HJ(1987) Methods. Enzymol. 154, 350-367,Kunkel,TA(1985) Proc Natl 
Acad Sci USA. 82, 488-492, Kunkel (1988) Methods Enzymol. 85, 2763-276 

6) ^ir^ffl^T, t hNRi2MesoT^ ;mzm%:>£mzmx?zz. £izji t 
<D&m±s?&¥i-iz#\,\T*>£.coZo <i(D£otz. thnn2m&w<D7$;mm 

3\ \Z £ H X 1 & U < \±W&<D U tz 7 X V WMin £ M U fc h NR12 

m&nt&mmizmm%:m&n§£tz*mM<DmGmz<££tiZo 
*mmmi2m&Mtmmmzmm*m&n£ vxi±, m&.®iz\±, ge?y#^ : 

2, 4, 6, 8, tfctt 1 OlZTjkgtiZTXyMMZFWcD lXii2faw±, 
U<fcfc, 2flSJ^±3 OflOT, J:»3if^U<{±2MW±l 0*1&T<D:^ 
*2cLfcfc<£>, IWg-Jf :2, 4, 6, 8, 1 0 £^£ttS;^ y mm 

1 ^tftti&OLfcfc©, IB9y#-^:2, 4, 6, 8, £fc&10 

{C^^ti5T^y^g£^!j^® lXtt2f®W±,ftf^L<(i, 2iW±3 OflSWT, 

£ s u < « 2 fl«± i o m\>xrco7 x ; ^##©7* ^ j. mxm^ntz <d 
gtrntzr* ymmmz&^x&, rxsmmmcD&ww&fttstix^z&io) 

7M47^y&! (A, I, L, M, F, P, W, Y, V) , M^T^sm. (R, D, N, C, E, 
Q, G, H, K, S, T) , «ii^f57^^ (G, A, V, L, I, P) , ?m 

M^mmm&mtzT x ; m (s, t, y) , mmm^mmmitmt % -r^sm (c. 
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^^^^rS+lfc^^l-SC^tt-rT-^^I^nT^^CMark, D. F. et al., 
Proc. Natl. Acad. Sci. USA (1984) 81, 5662-5666 .Zoller, M. J. & Smith, 
M. Nucleic Acids Research (1982) 10, 6487-6500 N Warig, A. et al., Scien 

ce 224, 1431-1433 N Dalbadie-McFarland, G. et al., Proc. Natl. Acad. Sc 

i. USA (1982) 79, 6409-6413) o 

t hmi2m&ncD7$.;mmt} (iB?y« : 2, 4. 6, 8. mtz&io)iz 
1 xiiMi©?^ y tsawiD^nfciai k 09*1^ brNRi2g 

-?2>-)5m±.-&%w<D\L hmizmsn*^— ^-r^MktmtD^y^- m&m&m 
*ftw<Dm&n}i<Dm&iz<tztizm<D^7'3- #ix.fcJu flag (ho 

PP, T. P. et al., BioTechnology. (1988) 6, 1204-1210) N 6flI£>His ( 

>) a^fr*>&56xHis, lOxHis. >7;Uai>-tf^m (HA) , t hc-myc« 

VSV-GP©»r#\ pl8HIVcD0?rtf\ T7-tag^ HSV-tag N E-tag . SV40Tm/^©rr 
#\ lck tag , a-tubulintf>®rM\ B-tag, Protein C©&?r)t^<D£r*a©^7*^ K 

£UTfcL 0"J/U£. GST (Wft>-S-f«7>^7i7-t') . HA U>7 
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UTfciu /wry *V -tf— S/g->tt« (Sambrook.J et al. , Molecular 
Cloning 2nd ed., 9.47-9.58, Cold Spring Harbor Lab. press, 1989) Sfijfflf 

IS^'J (Efll#^: I s 3. 5. 7. £fcfci:9) & L < £ft£ 
ffi|SH4©JgV>DNAS#g||fbT. MDNAfr <£> t rNR12SeSi:«t6fl«jfc:|TOj&:§SH 

K-TSDNA*) D 3flfr£&3DNAf W 7'J *V XT SDNA^n— FTZ 

e>ix-So b hNE12S6K<£=J— K1-£DNA£:ffl|BM£eDig^cDNA£. g&3tos> 

So A>f .7U *V Hf— S/3 >©*fefM3\ #);tfc^ h y >^:t> r 

(f^n^o f£X h y >^> 0tJxJ£42 o C, 2XSSC, 0.1%SDS#^ 

tfbtl, $f$b<^50°C. 2xSSC, 0.1%SDST*&3o $Ltz <fc * U < 0U iS* 
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2xsscst>*o.i%sDs^if e>n3o znzn&mz&^x, &m%Ttfz>mizm 

tiS-r^a^ftT-^So flu ru^-fHf— ^>3 h <; >^i>>>— (c 
£tz. A^7W^-^3>C^^ts b hNR12MGJf£3-b*-r5DNA (12 

v^at^iis^ ^jx.«. vmm&fo (pcr) &&wiu-t@ffj<DD 

na& mm-r z> z t pjtrc- & -s o 

A^-h'nt hNR12SSMi:^tl^(3(5l^^^aM(i. t hNR12®6H 

fcTS y^ia^jidiJUT^t^leJ^^WrSo ^BJ^SfiSftC&x fchNR12® 

&ntffimmzm3$T'&io, &^>m$m^ : 2. 4. 6, 8^ smioc^ 

Xffi (Wilbur, W. J. and Lipman, D. J. Proc. Natl. Acad. Sci. USA (1983) 
80, 726-730) \zmWL<D7)\,3 V X& (C Utz&X. (f iW 0 

frUfca*^ f#£ftfcg£llC#, *»t NNR12SSW (I2?'J#^ : 2, 4, 
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Wz.\Z, XHfc (Von Heijne, G. Nucleic Acids Research (1986) 14, 4683-46 

90) iztm^mz&^x, ^B^cDiei^tfe^ 

E8I«:2\ 4, 6> 8> 0<D7K;mMimz&^T, H&CDMetfr 62 

^12?tJ£:fc^-^ 24{&OGly^e>337<40Cys^-^A^>&SS6K*^-r5o |5j*£ 
m$m^i 4izffim(D7>$ ymmmz&^T, 24&<DGly*>6428&©Serl;T- 

frztezm&mz&'aTZo mmiz^ mvm^ : 6iztm<D7$;m%imz&^ 

24te©Gly^ 6629fecDLysST-^e)^SgaK^^-r^ 0 Sfi^J#^ : 

8 f3HBH<£> 7" ^ y £ & v n 24{&©Gly>(p h 428&cDSer £ t^e>^51SS 

sattSo isjii£ v ia^j#-^ : i oizmmor^ smmqiz&^x. 24#l©gi 

y 6 629&©Lys S T* 6 & 5 g S n £ T 3 o 

^O«aHS3-K-rSDNA(0!l*Kia3?!l#-^: U 3. 5. 7, 3£fci±9fc:lBtt 

$ *«qa©s a k & ^ * > s h ^ > x 7 x 7 — Mm. a k t <d m-sm. e 
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h(C^DI§5o Ki: bT(i> mfcf. E#l#-*f : 

Tfcct^U 10(Z)M7K^4^©-^^|5^SV^^i^gR^^^-r*V^T^ e t^^o 
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±5£bfc«t-5«:*«M©saKCDin vivo-£> in vitro££fr3£j^c;pJ/B£ft-5 

•fc <D"£&tU£ N * J: V > o IP mRNAfr £ ^f££ n cDNAT' <fe 5 j&\ 

y J A DNAT- * 5 fr> Yb^-^fiJcDNA-r & £ & £ £ m £> & \,\ 0 £ fc, #28 BJ§<£>^ 
H&n- h* U-5 5IS?)x3teo§^©i8ia{cSr5<^O^iH^J*Wt-SDNA^ 

CDSE^U (#Jx.fcfs ie^!J#-^: K 3 X 5s 7s £fcfc£9) ©-g&£7"D — rjZ U 

*V a > £fr? d t lz J: D BJfifC £ -So cDNA^ * ^5 »J -fcjU 

^Jx.(iSambrook, J. et al., Molecular Clonings Cold Spring Harbor Laborat 
ory Press (im)i.Z$^m(D^mizX 5IlLt4) ct^ U mi&ODNA^ 1/5- U — 
&/B^T*J:^o *fcs ^B^^^»SSM^^UTV^€,iBJiSct DRNA^p^Us * 
$gBJ3©DNA©IE?'J (0»J/tfcfs E*J«: Is 3s 5s 7s 3;*:tt9) Izm^X* 
U=fpHA%-&J*U cn$77-f V— hLTffl^TPCRSJiS^^TV^s *#6H.Stf)^6 
K*3-K^5cDMA*lg«$*ScfcK:-«fcDHilir-5di:*Rri6"rfe-5« 
£fcs ff e>nfecDNA©^*IS^iJ*^-r^Ci:tci: Ds *n*«3- K"TS»IR 

^> nfecDNAs rD-7t utyy adma^ ^ — *x z 

m«ls fKjg(ffl£tfmR* ^I8is U>/t®is #ISs ^S«^^cDjiifilte^,« 
tetiXDlsm. {?'Jxfcfs ^T-^>lijS'!>i£(Chirgwin, J. M. et al., Biochemis 
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try (1979) 18, 5294-5299 KAGPC& (Chomczynski, P. and Sacchi, N. , Anal. 
Biochem. (1987) 162, 156-159) ^CJ: t)±RNA£HMU mRNA Purification K 
it (Pharmacia) bT:£RNAfr bmBiMZmWlT So %tz, QuickPrep mRNA 

Purification Kit (Pharmacia) Sffl^&Chtcj; DiRNA&ffi&aUffi-f SCLfc* 
T-£S 0 

t#^.nfemRNA^e,M^¥^<£:ffi^TcDNA^fi£-rSo cDNACD^fci, AMV Re 
verse Transcriptase First-strand cDNA Synthesis Kit (^h^Xgl) ^£M<^ 

mpli FINDER RACE Kit (Clontech§!i):fccfctf* U * 5— VmM&Jfo (polymerase 
chain reaction ; PCR) £/B^£5' -RACEi£(Frohman, M. A. et al., Proc. Nat 
1. Acad. Sci. U.S.A. (1988) 85, 8998-9002 ; Belyavsky, A. et al., Nuclei 
c Acids Res. (1989) 17, 2919-2932) iz Ufc#t\cDNA©i^/&:fcefcr>*^*g£fT? 

%tz, %^momk\z^x\^ &mz.mm?zm^<Du \*>&mmm*nmis 

T,«t t>$g^£«©m^SKJy£t&ir^3£^ R. et al., 

Nucelic Acids Research (1981) 9, r43-74 ) ■-. ##gBJ36DDNAfciu rfJflg© 

>#-<Dtttok (ATG) StF/Xtt$l±=i h* > (TAAs TGA N X&TAG) 
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£1108te£>tg2£Cfre>&SDNA, iB9U#^ : 3 (Di&&W!,&Uz&\,\X9m<Dm&Afr 
gAfr£1887{4©^SGfr£fcSDNA£&#1-£o 

fcttU 0>Jx.«42°C, 2XSSC> 0.1%SDS^W^>ns #g;L<tt50 o C. 2xSSC N 0. 

l§XMJ>^x> h^^htts^Jx.«65°C.2xSSCSl>*0.1%SDS^{f ^>n-5o 
£ ft 5 ©sSimc &V>T^m£±tf SSfcSG^ffil^tt £ ft 3DNA£f# -S d £ #T* 
# 5, ±I3©>'W 7" 'J y-T Xt 3DNAfci$?g; L < «5*;£*E!33fc©DNAx mfcfcDNAX 

JM109x DH5a N HB10K XLlBlue) ^^T^Stz^ips^-y-^S^M-T 5 
*MMT*^"lB£ft£fcto<D ropij"**-^' S&fc^Rte&Sftfc^lliS 

^-v-f$/>, ^D7A7iz3-;b) (c J; t) § 5 i ^ ^I^JSfijie^ ) 
s pBE322> pBluescript> pCR-Script& £#^tf £ft5o ££s cDNAO-tf-?'? 
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p-->^ w*)ihL*mm£isfr®^ ±i2^^^-cDffe(c, m?L&, p gem-t\ 
pdirect, viitez&m-fztiZo *&Bn<Dm&M*£m-?2>smzj$\,\z'<p * 

3£9&±82f#m£^of5;!W;:, #±£JM109, DH5a, HB101, XL1-Blue& 
M@ i: U^^tc^^r fi> *fl§®-e<»<J; < JBRt? £ 3 £ 5 & 7d 
#lx.fc£, lacZrn^E-^— (Ward£, Nature (1989) 341, 544-546 ; FASEB J. (1 
992) 6, 2422-2427) N araB7*D^— ^- (Better^, Science (1988) 240, 104 
1-1043 K £tzlZ177u^ — *-tj:b'*ft^X^2>Zt& : F°SXX*$>Z 0 Z\CD& 
ota^Z* — ZLXIZ, ±IB^^^-Offe(3pGEX-5X-l (PharmaciaftMK ""qi 
Aexpress systemj (Qiagentt^) N pEGFP, ££fci:pET( ?g±&T7 RNA 

# U ^ 5 — if bT ^ £BL21 ^ U> )£ ^fr^tf £ ft 5 0 

££l±2>m^ pelBi/^^-;HE^J (Lei, S. P. et al J. Bacterid. (1987) 16 

9, 4379) ^^tniw^, fe^nm^o^tp-omxte. m^^ittui^ 
OAm, ^is ? v utfu—is s >m%m^xfto z\t&x% z>o 

-hLTfcfc. m%W)®&&<Dftm'<-?*- PCDNA3 (InvitrogenfetSS) 

■*\ pEGF-BOS (Nucleic Acids. Res. 1990, 18(17), p5322X pEF . pCDM8D ^ 
Bm&&<D$£M^?#— Ctf'Jx.fcf r Bac-to-BAC baculovirus expression systemj 

(GIBC0 BRLttM) s pBacPAK8j\ te^E&3fc©SSSi^ C#J/U£pMHK pMH2D ^ 
Wj®}t7j)lX&$:(D&m^>7p— tmz.lt, pHSV, pMV. pAdexLcw) s b hD^^ 
;i/^fi3l5<7)^^^^— C^Jx.^ pZIpneoJ . ^Sfi^©^^^ C0!l;Lfcf. 

fPichia Expression Kitj (In vitrogen*±§!0 , pNVll , SP-Q01^ , ffi^SS 
*CDfg^^#- C0»Jx.fcf. pPL608, P KTH50j KZWmf £ft3o 
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MMftT'ftmzvztz&iz&mteT'n^—*-, m^^moya^—^- (Muii 

igan£>, Nature (1979) 277, 108) , MMLV-LTR 7* P -=E — ^ — x EF1 azfa ^ — p — 
(Mizushima£, Nucleic Acids Res. (1990) 18, 5322) \ CMV7*D^B — *? — 

l&3»J (**v^>>, G418&£) iz <fc 0 WJT- £ -5 £ ? &3t#Mt$Sif5^) 

pMAM> pDR2. pBK-RSV> pBK-CMV, pOPRSV, pOPia^if^tf e,tl5o 

RiHS^^-f (#J;lfc£, pCH0I&£) |#AU ^ h hU^F-fe-h (M 

TX) £<fc r> ti, £tz, mte : ?<D-j®&<Dftm*B&}£t 

zm&iz^ sv4o mm&ftmTzmmT&&&ft±iz&-DComm*m^Tm 

Q<D&$&&&*ft-D'<?*- (pcD&£) t-^I^t5^Wff,ni>c «^ 
Kh^>^73i5—e (APH) ^^>*:*-— t? (TK) atfc^ *fl§S* 

•y->^>tr7=>*x*v#isji F7>^7i7- e (Ecogpt) aft?, i^th* 

D3IKai7c»3R (dhfr) itfe^S^irc 5o 

*<^* — (0AJ;U£pAdexlcw) -^1/ h D>W;i/*^# — ({flia.fcfpZIPneoJfc^tf 
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$2L$}temB?mm3:, l^mz'&^X'no Z\t1$aS1ifeX$>Z> (Molecular Cloning, 
5.61-5.63) o ^f^'NCDiS-^^ ex vivo&T-& oT *k in vivo&T& o T & J; 

m z. it, *&w<Dm e namm^mmco £ vxDM&m t Lx&m -rzzt&xz 

So Wi&WWk : m<Dtz)sbCOm£.m±. in vitro&cfctHn vivoCD0£E^^$>§ o in 
vitro©||^hbT(^««*^fflt-5M^m^il^iJS^^fflt-5m^^ 

^zaii&X'gZo m%)fflmb[sx&, m%mmm. m*.&, cho (j. exp. Med. 

(1995) 108, 945) , COS N 3T3. *:cd-y\ BHK (baby hamster kidney) , H 
eLa, Vero, ffi£Mfflti&. Mz.l£77 'J iiv* JJ^JimmMM (Valle, et al., 
Nature (1981) 291, 358-340) N $>?>^&m&mm, #J;t«s Sf9, Sf2K Tn5ft s 

fr-CHO (Proc. Natl. Acad. Sci. USA (1980) 77, 4216-4220) «^CH0 K-l (Pro 
c. Natl. Acad. Sci. USA (1968) 60, 1275) Zftrntztemt &Z\ ttfttSo ifr 

M^o^? #—<bmx&, mz.&. v >mtuviy^^m, deae^** 

ti^-^r— v>7 UtfV — AD0TAP V >#— VWW A#10 a: 

M1MJJS£LT£\ -n^-T^- • (Nicotiana tabacum) 

mmtl^Xl^ Mz.&. Vvtiuz-tz (Saccharomyces) Jg> @\*.&s it 
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yt>u*-tx --febtf^oi (Saccharomyces cerevisiae) „ T 
(Aspergillus) 7Z^)]/¥)IX • (Aspergill 

us niger) ^ftJ^ttTt^-So 

(E. coli) N MZliZ, JM109. DH5a, miQimttm-fbti, Z&m. tt^ 

l&4MJI§©^r#£L-t. DMEMx MEMn RPMI1640\ I 

MDM£ttffl #7? ^|&JSJfll» (FCS) ^cDjfam^^^ffl-r 

in vivoT-g£lf£M££^S2&£LT&s 0"J;Lfcf. 

UTfciU -f^, kS/S^ v^*, -^^Sffl^S^^^T-^-S (Vicki Glas 

er, SPECTRUM Biotechnology Applications, 1993) 0 Ufi?LMl!j$l£ffl 

#J*.fcf. gftt-f £DNA£. >©J:3fc?LH-#fc:H#fcg£3fta 
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G6fflbTfc<fc^ (Ebert, K.M. et ah, Bio/Technology (1994) 12, 699-702) 0 

5 c tiz J: 15 „ ccdtW 3CDMipf)@S«]©lfiS^#5oi:^fl5 (Susu 
mu, M. et al., Nature. (1985) 315, 592-594) » 
£ £ fc^ - f £ l§i§i\ #J x. fcf* n %m v > S d £ #T- £ 3 „ # m* n £ 

MON 530(z#ALs Z^<D^>7 $ — ^^D/^r U ">A • !V^7 7 S^x.>^ (Agr 
obacterium tumefaciens) ©J: -5 U 7'{c#A^" ; So dC^ir l )TJt& 

>^"=K —-n*?-* • *^£A (Nicotiana tabacum) ##/\- 

^^ctDFfrSco^U^^ K£f#3d£#T-^5 (Julian K.-C. Ma et al., 
Eur. J. Immunol. (1994) 24, 131-138) » 

7>f;i/^- N ^#t> mmm, mmmm, ms.ftmm. sds-*>j 

Yh^77^f- ii7D7h^7 7>f-^mtlS (Strategies for Pro 
tein Purification and Characterization: A Laboratory Course Manual. Ed D 
aniel R. Marshak et al., Cold Spring Harbor Laboratory Press, 1996) 0 Z. 
tlbOt u V b^^y-i—i^. ili^D7h^77^- #J;tfcfHPLC, FPLC^© 
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•fcj^u $fcs ^GSt©£&#<^r?- Hf^otuK ^aMogp^r^h* 

05a.fcfx iaf07US (N) *3grrM-^*;i/^dP^ (C) Xiftmfr 
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fttnJ^* PBS (Phosphate-Buffered Saline) ^£S:&&;k^^ai;:#$^ .» ' 

Moires u ^;i/**±# b tz z. t &mm b * iAf^ b it m$imm<DifiLm & . 

£bT£u ^';^D-^HrC«:^tPJfll^SffifflbT*cfc^U MCJlSD^ffl 
ifiliifrS,* U * D-^-;i/Jn;<*:^^tfSi^^^ e>(3#g|i bT> cn^ffl bT 4) ct 
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^JlsXrj > £ Gal f re, G. and Mil stein * C, Methods Enzymol. (198 

1) 73, 3-46) mizmbXft?Z\£WX-ZZo 

mm&€;iz&<on*>nti^<<-?*) k— mw<Dmw%mm, mix. hat 

CDb h^$I4t5/N>f >"-?^H5Ci:^t-?5 (4$&gng63- 17688^ 

P^^f>G*^A N DEAE-f ^">M^n? h 7 ^B^CDSfiK^^^T* 
OSeWO^zfn^ h^^>^rf-^ h^M(3^5o £fc> £©tt#:£*3S0J3 
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t Yifm*m.mTZZt (Ili^^#^W092-03918. W093-2227. W094- 
02602, W094-25585, W096-3373543 <fct>"W096-34096#BS) 0 

m<D#L&Mm*ffiMfc? (oncogene) ^^it^tzm^m^x%^^ 0 

££ttmmzm#ifetLTm2>Z£WX-gZ> (#J;tfc^Borrebaeck, C. A. K. 
and Larrick, J. W., THERAPEUTIC MONOCLONAL ANTIBODIES, Published in the 
United Kingdom by MACMILLAN PUBLISHERS LTD, 1990 #^) 0 M^^jfitefctx 

^§3- ki-sdna^/w 7v h-Yxii^MMtsiffj >;mm<D#> 
m&mmx&-DX£^ 0 mz.&, m^m^rtLxi^ FaK F(ab')2, Yvxmmt 

Lffi<D¥v&m%teV>*-X'm&g >Fv(scFv) (Huston, J. 
S. et al., Proc. Natl. Acad. Sci. U.S.A. (1988) 85, 5879-5883 Wmfiofi 

So mfctfjiztii, m&*mm, wz.&, ;vw>\ ^y^>xmmvmi^mHr^ 

^^^-CiAbfc^ ^^^^WT-^^-a-S (^ix.(^ Co, M. S. et a 
1., J. Immunol. (1994) 152, 2968-2976 ; Better, M. and Horwitz, A. H., M 
ethods Enzymol. (1989) 178, 476-496 ; Pluckthun, A. and Skerra, A., Meth 
ods Enzymol. (1989) 178, 497-515 ; Lamoyi, E., Methods Enzymol. (1986) 1 
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21, 652-663 ; Rousseaux, J. et al. f Methods Enzymol. (1986) 121, 663-669 
; Bird, R. E. and Walker, B. W., Trends Biotechnol. (1991) 9, 132-137# 

tKWfcmtob. bTs ^'Jx^u^yijn-^ (PEG) fcjg-&bfcffi 
i: (3 J; o T f# & d t &X # S o C ft 5> £>7j C is I > T Wtlzm+L £ ft T 

Yb Jfu-f*: £ U T f# £ £ i: #T- £ £ o 

mu(D£oizmt>titztrim±. ^—iz^xmm-t^zt-^x^^o *$£wx& 

C i: <=* & (Antibodies : A Laboratory Manual. Ed Harlow and David Lane, 
Cold Spring Harbor Laboratory, 1988)fr\ Cft£Jc^;££ft3&<D-t?y:&^ 0 
±fBT-*#£ft£tft#©^j»^ 

yme-linked immunosorbent assay ; EL ISA) %$lz J: t)ff 5 d £#T#3o 

^a, rDr.-f >G*5&frmf <in%o m*-&, ruT^ >A*^A&jB^fc 

ti^AtLX, Hyper D, P0R0S, Sepharose F. F. ( Pharmacia) If #3*i:f £>ft-3o 
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ll^D7h^7^- WMZu t h ^77^ -^^(f?>n-S( Strategies fo 
r Protein Purification and Characterization : A Laboratory Course Manual. 
Ed Daniel R. Marshak et al., Cold Spring Harbor Laboratory Press, 1996) 0 
Z ft £> (D P n -7 p y ^ 7 4 — &HPLC, FPLC*fCDr#*S Z u T h y j — %m ^ T 

$J^> §*3fc*S^&gEi»tftft^iS( Enzyme- linked immunosorbent assay ; ELISA) \ 

eia (BMcftftai£&) . ria mm#Mm%m toz^&nxitmm&m^&z 

£#T*#£o ELISA£ffl^£*§-£\ ^W^tftfr&Hffi-fbUfcri/— h tc*«B^© 
#©rS*4M fc fis B I Acore ( Pharmac iaS£ 2> Z tftX'g Zo 

*«Wtt*fex t hNR12SSHSn— K-TSDNA (BE5!l#-^ : 1> 3. 5 N 7, 
vI^T* rffiffiaij A:T. G:C<OJ&ffi#fr£&32;fctg*y K©- 



WO 01/23556 



PCT/JPOO/06654 



30 

ft£ U < te'Ptti < £t>80%, <fc *>*f $ t < fcfc90%. £ h izftg. L < &95%a±cD^ 

ie?'J±©*§ ma *m ? n « <t ^ o *s imfi & s fc r;nf u x a h:*^ 

\s*3- Y5L\±y. YWtmte (Mz.lt, T>*M >X*. y zf? PV*?-?^ 

T>^-fe>^^Uzf7^U^^Kttx DNAX «mRNA<£>flJf £ ^j&f S * ^ 

U^-^ K{C*tJfo-f£:*? K^TffiMiE^JT-^5*©cD^^e>^ DNA £ 

fettmRNAii^-Un-^^U^-^ h* £ dTOWf : 1, 3> 5 S 7, ££fcJ:9C^2 
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ztz. mmm. mmm, mmmmL gfeitm. mmm. m 

t u tz & o r is m. -r s d t # x t s o 

a\ xtii&mi^ £ -r s & if u r usstt ic iz$m b?# £ £ ? £ mmiz Mm 

&T-#£o #J;ifc^ U V — A N tf'J-L-U^>\ UfcTyK 3U7rD-/k 'J 

ttatWU JftU>Mffl^5Cfc^§5, 0d*fc£ 0.1~100mg/kg, $? 
£U<&0.1 -50ng/kg©l5fflT»iS-^-r-SCi:^T-5-So 
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tt«fft:ffi(iRtt*:<, ^jx«> «fmm^ iffl^#±?i, §mwzmm£to, m 

-r^itfi^S. pSV2neo, pcDNA I, pCV8te¥<Dtt.&&fc?ft%imcD'<? * —IzW 

— i:UTfcfc SV40 early promoter (Rigby In Williamson (ed.), Genetic Engin 
eering, Vol.3. Academic Press, London, p. 83-141(1982)), EF-1 a promoter 
(Kim?) Gene 91, p.217-223 (1990)), CAG promoter (Niwa et al. Gene 108, 
p.193-200 (1991)), RSV LTR promoter (Cullen Methods in Enzymology 152, p. 
684-704 (1987), SR a promoter (Takebe et al. Mol. Cell. Biol. 8, p. 466 
(1988)), CMV immediate early promoter (Seed and Aruffo Proc. Natl. Acad. 
Sci. USA 84, p. 3365-3369 (1987)), SV40 late promoter (Gheysen and Fiers 
J. Mol. Appl. Genet. 1, p. 385-394 (1982)), Adenovirus late promoter (K 
aufman et al. Mol. Cell. Biol. 9, p. 946 (1989)), HSV TK promoter^O— 
Mitftlz{£mxgZ7n^-*-x&tim*m^Xi> l k^o . 
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hD^U-«>3>S (Chu, G. et al. Nucl. Acid Res. 15, 1311-1326 (1987)), 
•J >m±i)l>*>t&& (Chen, C and Okayama, H. Mol. Cell. Biol. 7, 2745-275 
2 (1987)hDEAE5 r ** b5>>m (Lopata, M. A. et al. Nucl. Acids Res. 12, 
5707-5717 (1984); Sussman, D. J. and Milman, G. Mol. Cell. Biol. 4, 1642 
-1643 (1985)K 'J^imS (Derijard, B. Cell 7, 1025-1037 (1994); 
Lamb, B. T. et al. Nature Genetics 5, 22-30 (1993); Rabindran, S. K. et 
al. Science 259, 230-234 (1993))«®2rtfrPfeSft> ^•?.tl<DJ5m.tZ & oT 

ttmrnm. a nam * & «c*ic#A-r sctcj;^ ^ v ^ n -^urnf*:© 

(HI£E# 13, 85-90 (1995)) 0 -?Jl^? a J h£/rLT N /?-#f7 

^s^nsst (gfp) KZt(Dm&m&M%ftmT2>zt&X'g2>^?*-&-fim 
ifti^g s Htc r z c t iz £ *y a no®, n & r* § -s it v £4t $ -tr& ^ 

^> (His-tag) \ >7;bJc>ifM^mHA v t hc-myc. FLAG. Vesicular stom 
atitise?W;u^«igSM (VSV-GP) s T7 genelO MBM (T7-tag) , b pJtMsfi'x 
/^^^;^IISI (HSV-tag) % E-tag (f^D-tA77-^J:5)xt 

(HI$E^ 13, 85-90 (1995)) 0 
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mmmsn, zntfa&mzG-rzm&M. ts&vtmfrbteZo ±f3^t-r 
-7izn?%mb*m^2>\zkft^ *%W(om&nizttT2>tfi{£*mm\sX#Lm. 

So 

^^^^-i^fd:. fafa&^tZlgGtfifoT'&til^ Protein A Sepharose 

^Protein G Sepharose£ffll^T *«£-fer5C £#T*£ £o ^B^CDgSS 

-Sepharose 4B^^<Ddn?>a:t: h — yizftm&Jlzffi&T 2>Vdm%$im 

/M&^&tco^TfciU #l;ttf> Ifcift (Harlow, E. and Lane, D.: 
Antibodies, pp. 511-552, Cold Spring Harbor Laboratory publications, New 
York (1988)) i^McD^mz^X, ^^lifcrfTilfJ:^. 

titzM 6 M<Z>#¥#f{C ttSDS-PAGEvJ)*— fl§#3Tr& D > M^&itJgGD^l/ 

So s^fex acorn, -^B<3(3tt^^(DseM(3^bfeseH(^ ^^v-^ 

i: v ^ o fen a m<d mn<D%>&mx' fcmm-r -s d t i±mmx$> s 
Mi*t4(si{ji7cmT$)S 3S s-^^^>^ 3s s -i/x^j >%^A,ict&mmxMm& . 

^sch^tSo sSK^^MMB^-rn^il^SDS-^';^^ u;ur^ 
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jl^ ht^Xpyrny^j (Skolnik, E. Y. et al.,Cell (1991) 65, 

83-90) zm^Tfi ?d£#T'#5o T%t>%, *&W<Dm&M£f&-&t Z&'&m 

gtll, ZAP&iO fcffl^fccDNAv-i'^ U— *f^«lU Zft*L%-7j3u-X±X' 

sgsi^ ? ^ )i*-izmm.£i£tzm&n*m%.^ mm. ^xmm\stz*ftW(Dm 

7Vv KS^^A (Fields, S., and Sternglanz, R. , Trends. Genet. (1994) 1 
0, 286-292>Dalton S, and Treisman R (1992)Characterization of SAP-1, a 
protein recruited by serum response factor to the c-fos serum response e 
lement. Cell 68, 597-612, TMATCHMAKER Two-Hybrid Systemj , ^Mammalian M 
ATCHMAKER Two-Hybrid Assay Kitj , tmatCHMAKER One-Hybrid Systemj (^-f ft 
&Clontech*tl!0> r HybriZAP Two-Hybrid Vector Systemj (Stratagene*±M)) 

S & M £ SRF MAm&Mi&S. fz &GAL4 DNA^-^M^ t MSS -&XBmm&(D*X 

ns<fc »k meztzitG&mwmmbmmtm&TZBxftmTz&otecMA^j 
y^v-zftmL. cft^±ge^s«(3#Au &tti£titzm&? 
v^^^'j-fi^cDNA^^ge-rs m®fflmftx*&m(DW&mt$£'&Tzm& 
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X^ Aiz^xmi^m \/#-*-&fc?t bT{i>^J^{i N HIS3ig{E^cDft!i, 
Ade2jt1S^ LacZjfifc^ CATMB^-, x^~ tfitfe^ PAI-1 (Plasmino 
gen activator inhibitor typel) jtfe^^tf ^n5^ dti6£$iJ|5B£n& 

mmh&yv—rt utcdna^ >^ >;-£x^ u-^>^-r^c: £*Cct r>,^s 

SM^n-K-rSDNA^S^ii^T-tSo 

mtmM. t ^ /w -t? > it- {i^^cog e « £ ^Yb^ £ © r^^gs 

ftffl £$cM£)M SW^M^T ^o^i^-r 3 d £ £ < N 3i@ X^E > m% is 7± 
fttisTVTJVt-f AizWimT2>z:li&aimT*$>2> (#J;lfcJ:BIAcore, Pharmacia 



WO 01/23556 



PCT/JPOO/06654 



37 

ffl^fc**';-=>^#$a (Wrighton NC; Farrell FX; Chang R; Kashyap AK; 
Barbone FP; Mulcahy LS;Johnson DL; Barrett RW; Jolliffe LK; Dower WJ., S 
mall peptides as potent mimetics of the protein hormone erythropoietin, 
Science (UNITED STATES) Jul 26 1996, 273 p458-64, Verdine GL., The combi 
natorial chemistry of nature. Nature (ENGLAND) Nov 7 1996, 384 pll-13. H 
ogan JC Jr., Directed combinatorial chemistry. Nature (ENGLAND) Nov 7 199 

6, 384 pi7-9) w^mmiz&m-c&Zo 

mm% k * > t g£*n <o ^ ?i- jv^mm & m -r z ^ ^ > ^^m. & n <d m 

BiisioiM kp< 4 >tnmmz^r z u #> r*##£-r zm&iz&fr, 
d^^>^^ g-csfs^s gpi3o^^^f e>n-s^ ^b^cd^^'j-^ 

m*. iis BaF3-?>FDC-Pl £*;j«> £ b £ IL3fl<i^;l«fc£*iJffl tS^i: # S o 
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fcim 0>Jx.fcJ:> JHUmfKBM'f >cDNMiJlc,^±n h'>^ffAt5ch{; 
«fc t) A&ttfcfWUfci5&f£g£#:saSL &£l>teNR12-l^GDqJ?g3JMGSf# 

AG^T?- K^^^DJJS^ KpW XOCJiatCN-JoLTiiiKUfeg^S^JfflRriSIt?* 

0O;ifcf. #»ra©SGK<DlfflJIS#«#fc#M*: (i^Ufcfb hlgGtfifc) (DYcMmt 

uda, T. et al., Cell, 175, 1169-1178 (1993)) 0 £tz, TNF^t^ V—frtt 
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<d&M£ ur^ffl-r s»^fc«±s *«*nfcib^*af*:*a[fi!jft#fc:ia:-^r -sw 

*fcx &»©«jW*fl5^ri*ft:J: D»#KbUTfe#£fT3cfcfc^^&*o ^J^. 
?Ub#Jx SSffiftU #@rSte#Jx 2c5£#Jx SRfc&lx JSU&fck Bfr&#Jx & 

^T*?g|p-r s d tz j; o tnuftts d t * e,n5o en e> wait*** a 
t A&m? zn, m^teimmwftk m?L&7)i>n-ji, mfofiizfc^fs-jw 
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*->t£#®rS&&k mfcftfU v;u^-h80 (TM) N HCO-50 bT& J:^o 

«u mw-hj mm<t#L mz.&. sk7d*^x ^jx. 

mm^nm-s-^ wz.&. mmft&m. mmft&m, j&t&mk zws.fr. &. 

T'&iimsfcA (#fi60kg£bT) £^T&. lB&fcDim00,uga>£10~20mg 

fi60kg£bT) fc#^Ttiu IBafefe t)^30.1^e,100mg. *? * b < ttWl. 0fr£>50 
mg. «t !3$?*b<i±^1.0^?)20ingT*$>5o 

4*acJ:oT*Sft5^ «*tfa»ffl©JBTtta#J*A (#S60kg£bT) 
fcfc^Ttts lB&fcOmOlfr^Omg, #£L<t±#j0.1iP&20ingx <fct3»*b 
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pi 2 fcfc, AL109843IH^J(*J(cmttJ UfeNR12©gp^T 5. y HiE?U tmm&*tt, 

Lfco ^ e> t ^ t y 7^ ^-7 (i/i-tiS Ufeo JL&frbmitZs b hgpl30. b 
hNR9, b hProlactin^i*:, b b IL-7g^# N &l>"b hLIFg^#£fBiB b£o 

0 3 l±, AL109843IS?ijm^$l LfcWS:n*V >±t3|§st Lfc;* U =3* * U^"^ 
h-r5^ V-£fflt^5'-RACE*£, St>* r-RACE^tCct^Ttiili^nfe. PCR» 

E!4«, 5' -RACE, ^3'-RACEtc:«toT^e>n^:li^^^bfe, NR12.1CD5S 
fttt$X~^l,tz 0 

0 5fciu 5* -RACE. Rm'-MCElz&'?xm*>tlfcimV>l*W.-&^tz. NR12.2CD5S 
±&cdM OJ£g|2^J£^L;kiaT-&-5oNR12.2#n- H -f § 7 ^ y mm & f#§S 
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0 6tt, 5' -RACE, RVZ , -MCl£.±^Xft6tltzm®&&.&Lfzs NR12.3©^ 
±^cDNA cDJt^lS?!j^^bfel2lT'$)-5)oNR12.3^n- K "T S 7 ^ J RgB^I * 0MB 

08fcJu RTrPCRttfcJre)*t>K«K:*ttSx NR12©£fc^#B^#;fr£J$?;&r b 

m 9 1±, - :-y*r > y p yr-fv^ict^t mbsc* w- snri2cd^^^^ 

^S^«J»*fbfc*g**^-r^H-eftSo tfcfcHbfcNR12CD> ?1~)),<D 

01 0tt> ^^^^-(3^bfcDiai!l^«tCT^Rrtg^NR12ife^-ga 
01 Ifcfc. NR12.4©^«cDNACDffia£E^J*^-riaif*S« NR12.4#3- Kf 

CT&fcJI&bfco iKJIMIS^fc^aj^nST^yKiB^JfciKMOSaBb 

^^^se^j^^-e^bfeo 

01 2tt. 01 l©IS#-e*So 

013tt> NR12.5©^±ScDNA^Sia^J^^bfco NR12.5#=i — Kf ST ^ 
01 4fci\ 01 3(Dffi,%X'$>Zo 
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(1) TblastN^micJ;S-^^ — 

(Bacterial artifical chromosome; BAC)^D — >-$\ iSAX^feft (Y 
east artifical chromosome; UC)P o — XD^J-fbt;: £ oT>l^&^$g#l#S£ 

fifif3f-^^-7©lof$5 N GenBankco r High Throughput Genomic Sequenc 
e (htgs)j^— *4>c0BAC£d — >ie#Jf*ik: N %jM^^ >§gMS 

-7SE?'J i: UT> -e©lfflJ5a^^^^(Tyr/His)-Xaa-(Hydrophobic/Ala)-(Gln/Arg) 
-Hydrophobic-Arg^-7(YR^-:7)£ N dft£ 9C3c^M{gC&«-f 5Trp 
-Ser-Xaa-Trp-Ser^^-7(WS^E^— 7)©i^#$rmttJU^o 
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drV> (WS^i^rV>) ^ :fc£^5 0~7 07** y^flJgT'&SCl^^ CCDzc 
4rV><fcD^e>fclN*J»««CBIg?-rSa:dpv> (PPi*y>) -fcP«fc:5 0-7 0 

(ai) 
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GenBank 












mi 


LIF-R 


NM_002310 


XTFRIB 


HSKHS 


gpl30 


NM_002184 


XVFRIB 


HSDHS 


IL-I2R01 


NP.005526 


QEFQLB 


HSKHS 


IL-12Rp*2 


NM_001559 


IEFQIS 


HSDHS 


G-CSFR 


NM_0007GO 


XTLQIB 


HSDHS 


EPO-R 


M34986 


XTFAVB 


HSAHS 


TPO-R 


M90103 


XRLQLB 


HSSHS 


Leptin-R 


U50748 .. 


XAVQVB 


HSNHS 


IL-3R« 


M74782 


XTVQIB 


LSAHS 


IL-4R 


NM_000418 


XRARVB 


HSEHS 


IL-5Rcx 


M96651 


XDVQVB 


HSEHS 


IL-6R 


NM_000565 


HWQLB 


HSEHS 


IL-7R 


NM.002185 


XEIKVB 


HSEHS 


IL-URa 


U32324 


HAVRVS 


HSTHS 


IL-13Ra 


NM_00156() 


NTVRIB 




IL-2RP 


A28052 


XEFQVB 


HSPHS 


IL-2R Y 


NM.000206 


XTFRVB 


HSEHS 


GM-CSFR 


M64445 


HSVKIB 


HSSHS 


CNTF-R 


NM_001842 


XIIQVA 


HSDHS 


PRL-R 


NM.000949 


XLVQVB 


HSAHS 


NR6(CRLF1) 


NM_004750 


XFVQVB 


HSEHS 


NR9(CREME9) 


AF120151 


XQFRVC 


HSPHS 



JM±<E>I2?'J£KI^5S£:U TblastN (Advanced TblastN 2.0.9)7o^A^ 
V> £ s GenBank© htgs^— * fcfcf h X o o tfcflt©^ 7 p< — ^ 
{iExpectjg=100s Descriptionsjii=250v Alignmentsfll=250£/Bv\ 7 4 — fctD 
efaulttlfcLfco tftSt©*^ ^»©*BHS^D— >*«ty Mfc^ d£T'± 
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M^m^xm^^—y unburn ^x^tzm^u—y^ msult?!] 



(^2) 
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GenBank 


^9— 7SJ?iJ 










AC008048 


MSPMS 


IL-2R beta 


AC007174 


HSEHS 


IL-5R 


AL031406 


HSTHS 


CH.22 


AC0O3656 




CH.21 


AC008663 


H&KH& 


CH.S 


AC008614 


MSGHS 


CH.5 


AC008532 


H&GH& 


CI 1. 19 


AC009267 


MSTMS 


;- CH.18 


AC007596 


HSSHS 


CH.16 


AC007227 


HGEHS 


CH.16' 


AL031123 


MSDHA 


CH.6 


AC005911 


HGEHS 


CH.12 


AL096870 


HSNHK 


CH.14 


Z97201 


HSNHK 


CI 1. 12 


AC0O7902 


HSGMS 


CH.18 


AC00853G 


HSMHS 


CH.5 


AC006176 


H&GH5 


CH.IO 


AC004846 


MSQH5 




AL109843 


HQPHS 


ch.i (mm 


AC003656 


H&EHG 


CH.21 


AL005143 


TSGHS 


CH.15 


AL109743 


HSGHS 


CH.I 


AC008403 


HSAHS 


CH.19 


AL032818 


HSGHS 


CH.22 


Z93017 


HSGHS 


CH.6 


AC009456 


HSRHS 


CH.18 


AC008427 


HSEGS 


CH.S 


AL096791 


HSQHS 


CH.X 



(2) BlastX^mtcJ;^-^^ U-->^ 

m< —&&m<D^mt it, £?m*mz, m2iz?mLtz2 8M£>TbiastN-& 

(Dmf^t LXm^\ GenBankOnr^— ^(z^-T -SBlastX (Advanced Bias 
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^^-KUf^lB^fJct £ ±Sft<D$l200 bp£^t? N ^It240 bv<Dmmmt Lfzo 

^-7£=i — b*-f 3^*V>#. &<fc-£5 0-7 0 7* ^ 7 fcitlfi&J/j^ 

Si:MJUfeCl^{zjgS-r§ 0 BlastXft^^^— *fci:Expectfii=100 N Descri 
ptions#=10(k Aligiimentsii£=100£flH\ 7 w A'*— teDefaultfit £ bfco d<£>M 

^>£<gffch, ffi|Blt4^^bf#5^^D->^ > ISJS^^ T^ U— * >/|. 

W±(D2|gpgBlast^m{-'<fcoT> ^ 2 £^ b£ h h ^7* 7 o — >(Do *> N A 
0008048^ AC007174vSU c AL109843CD3 ^D->^-^^|4^D->h UTIbI 
:£-r£<3£iCE£#jL£:o bfrb&#£K AC008048£:AC007174tt N €fl^nt ML 

fctfWHUfco -2k ^3AL109843fctng- N *|ifi<j£ Ufc«fj!a^^x^>S§ft: 
Zzi—FaJWZX'&Zt.mmZtltifelib, Cl©^D->£NR12£:ifr&U ^cDNA 

©^sssajirchs^bfco 

AL109843fct s 1999^83 16 BlzhtgST-tr^-Xtz&mZtltz&fr K> (D 
t h^^ l#{cfi^T5^^A b'^7 hia#JT%£:Si49104 bp^^bTV^o 
bjfrUBBSjSnffcfcifc* 1 O@m{3S^T-^tf-^l8000 bpfD^SI^J 
* o T V > £ o AL 109843ie^lJ |*| £ v> X Tb las tN- Ciot »ft £ ^ b fz 

m *K YR^E 3^- 7 £ b T [ YVFQVR] 823*1 £ B«K WS* 7 i: b T [WQPWS]1H^J & B 
»feo ££fCBlastX-#|fc^iC;^Tffiim££^mb£, «JJl^#i^>g§ 
#£<0:^7&I2?iJJt«£ N 12Wo W±O^i0> AL109843gE?!il*JlC-7- 

ffljnTfii-efc o fc^* v >ie^!io±t3 > #^ffj&;r =f 7 7 b* 7*5 >r * 
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(3) *V rf ?tr\s*3- K 7*7 >T V-CDiStf- 

iiy j£<DiI r> > AL109843IE?yftlcx*y >{$&£^ifliju ^CDMJ Ufcia^!]&* 
THaiB^ JZ^NR^Illft&rfr U =*7 ^L/^ K 7*7 >f ^— S^lf-f > U 

tco y^^f^—it, -fe>*<M (TaS£^|p]) (CNR12-SK NR12-S2, &IFNR12-S3<7) 3 
££7->^-fe>*{J{iJ C±«t^|ql) CNR12-AK NR12-A2v St5NR12-A3© 3 * 

^^tlf^Ufco 7^-f T-<D^{C{^ ABia©.394- DNA/RNA Synthesizer 

*ffifflU 5'-3feJ«h 'J-^I/aSWJP^CTHElSb&o OPG column (ABI 

#400771) fc-.Tx-^±ftc6^j£!|»*»«IUfco 
NR12-S1 •; 5'.- GCA ACA GTC AGA ATT CTA CTT GGA GCC -3' (I2^J#^ : 1 1 ) 
NR12-S2 ; 5' - CAT TAA GTA CGT ATT TCA AGT GAG ATG TC -3' (ia^J#-^ : 1 

2) 

NR12-S3 ; 5' - GGT ACT GGC AGC CTT GGA GTT CAC TG -3' (i2?ij#-f : 1 3 ) 
NR12-A1 ; 5'- CAG TGA ACT CCA AGG CTG CCA GTA CC -3' -(E5!J« : 1 4 ) 
NR12-A2 ; 5'- GAC ATC TCA CTT GAA ATA CGT ACT TAA TG -3' : 1 

5) 

NR12-A3 ; 5'- GGC TCC AAG TAG AAT TCT GAC TGT TGC -3' (1B^J#-^ : 1 6 ) 

±mizm[stz*v3z? yzt^ ^-(Dunmnz^tz^x. nri2-si 

M12-A3, NR12-S2£NR12-A2^ &tfNR12-S3£;NR12-Alfci:, ^fl^fKDm.^^ 

(4) 5' -RACE^fw <£. -SN^iffi cDNAO {7 P — — > & . 
^±ftNR12tffi^r«cDNA^P->©N5fci»iB3?(l*#*"rS)!ia6t:. tuSB (3) 

©NR^-Al^^-r ^-£-&PCR£flHv £tz. NR12-A27"7 H v-£-&PCRlCffl 
^T5'-RACE PCR^^feo^Mt UT Human Fetal Liver Marathon-Ready cDNA 
Library (Clontech#7403-l)£ffll\ PCRH§*£fcfc Advantage cDNA Polymerase Mi 
x (Clontech#8417-l)£{£fflbfco Perkin Elmer Gene Amp PCR System 2400-9-— 
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xVI/lM ^7-4ttfliU TIB^PCR IfeffTHJteUfeJg^ EI3(C^-r2HmcD 

— dt?Cl<Dgkm*. 94°CT*4#\ r94-CT*20#, 72°CT90#j £5"»M*;K rg 
4°CT"20#, 70°CT*90£J>j &5+M WC^OSk 68°CT'90#j * 

;K 72°CT-3#\ *J;t>*4 0 C(ZT^T*fe-So 

-^PCRO^tis 94°CT4^ l"94«CT-20# N 70°C-e90#j $5-9-^^;U, rg 
4°CT*20fX 68°eT-90#j *25-»M*;K 72°CT-3^ v *J: V4"CC-C*«fe* So 

f# £>ftfe 2 aSCDPCRjgfettJR^ £ *,pGEM-T Easy vector (Promega #A1360) 
IZV7?U-->?U M&m&i&ikfeLtzoPCmVo&pGEH-'l Easy vectors© 
T4 DNA Ligase (Promega#A1360)fC£ oT> 4*C/12l^flffl<3DSJEB**5^ * 
o£o PCR jlt72:pGEM-T Easy vector<D5t1£™fclx.&fcJ:> *J»B#DH5a(Toyo 
bo#DNA-903)^ff$MlK^1-Sc:i:tzJ:oT^^nfeo ££s 5i1S™mx.#:©»J 
fcfciu Insert Check Ready Blue (Toyobo#PIK-201)^ffl^^ 0 jfi£E?(j 
<£>#i^£{;±. BigDye Terminator Cycle Sequencing Ready Reaction Kit (ABI/P 
erkin Elmer#4303154)£{&;ii U ABI PRISM 377 DNA Sequencer tz&^XMtir& 
jodftofco aitS10^D->©lfi?fflftil#:t:^u h»r# 
O^I2?!j£?fe£Lfc;j£JII, St/iE^JcD^iitZct t)s 1.3 kbo-f 

>■**■— h-v-j x*7jkT4?u— xDm-mm^)v-yt. 1.0 kb^M h-y- 

#1.3 kb^S' -RACE PCRjg$J&, i^Jli$PCR^§m^T-&3C: fcA^JUJiUfco d 
OlB^J(iEI3©5'-RACE PCRjg#!<Z>? x^;f-;\-> KtCgjifc-rS -So 

^#1.0 kb®5' -RACE PCRjg^tf, IE L^PCRif|g£JfoJ3fi3fc-r 5NR12CDSB 
4M6*Ea|-ca 5 CI £ £lg«>fco 

(5) 3'-RACE^(zJ:SC^ cDNAGD*D-^>^ 

^±SNR12tzffl^-rScDNA^D->CDC*SiaE?yS*«"rsfc«)K:s (3) 
©NR12-Sir^v-£-&PCRJc.flHv ££ N NR12-S27*-7^-£z:&PCRJcffi 
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<^T3'-RACE PCR£sto£ 0 LTHuman Thymus Marathon-Ready cDNA Libr 

ary (Clontech#7415-l)£{£ffl LtzlWl±.m&<D5' -MCmt±<fflm<D?agki* 
Izm^Zte-itzo EP*)PCR||^{z(iAdvantage cDNA Polymerase Mix ^ffl^t, 
Perkin Elmer Gene Amp PCR System 2400it— >7 "y — bfco iiuf3 

(4) trnmcDPcmft-cnm^tzm^ m^^-r^o^-o^^x^iri 
50 bp ©a'-RACEJg^sii^^fenfeo m<bntz?cmw&. m^mmvGm-T Eas 

y vectortC+*-7^P-^>7b*:gL i&mm*&7&Vtc 0 PCR0^CDpGEM-T Ea 
sy vector^<Z)m^x.(^ T4 DNA LigaselC J; oT\ 4°C/12B$P^CDSJ!&<£43C^o 

£oTf#.e>ftfco. MfE^m^.i*:®ilS'J^I?iIii:|5l^ s Insert Check R 

eady Blue^ffl^fco ^SiB^J©^{c*5^Tsfe. BigDye Terminator Cycle Seq 
uencing Ready Reaction Kit£{£fflUABI PRISM 377 DNA Sequencers J; cT^f 

ftti&mmn&feZ&Z.te'ofz&m:, PolyAiE?'J£Wf £553::KNR12 cDNA^P 

-><DC^mn^A,x^ s z. t &m&tz 0 

£<D3'RACE-PCR<D*£Jfk $kfeX$tzi&&mmt, mj&(4) fC;fcOT&;t Lfc5 
' RACE-PCRjg^XDJMSie?!! £ S C £ C ct o T . mmmzfflMfrWgKD pJig 

tt^^a^n- K qjfii&cDNA^ n — XD±^SiB^J^?^^L/N ClcDcDNA^P 
->£NR12.1£tft£bfco ^U^NR12.1 cDNA(DigSB£?!J (iB?'J#-*§ : 1) > R 
tf%fttf-3- Y'?Z>T^ Jmmi\ (BH^J#^ : 2) fcEHUc^-To . 
( 6 ) 3' -RACE&C <£. 5C**|S* 7v -f 2/ > 7^#K£<E> ^ D — n > 7 

hu^^T-S-^ St>mit»f*^TLfcNR12.1^P->^ gtfn^tfi^ 

75 f > > V&mfoCDW&Z^M U 8^fft&3' -RACERS £ 5 £ & 
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%<DtcV>£, Hul3 (3) ©NR12-S2r^>T v-£-&PCRtcfflt\ NR12-S 
3r^^^-$r-^PCR^ffl^T3'-RACE PCR£ti£^£o HMtbTHuman Testis 
Marathon-Ready cDNA Library (Clontech#7414-l)£<£ffl UfcJ^fcfc, huSB (4) 
05'-RACEi£fc^.<P«©PCIUfeftt:^||Jtebfco mb.V>mt£2>V4 

Easy vectoHc-^-^^ D-~ >^Ufe^V^»I2^^Ufeo &&T2> 6?v — 

£§0#te>&> mi2<DX7?j i/>y&mft(D&&*mmLtzo ±i35ocdcdna* 

*>£<£>;g^0RF£n — h*T3cDNA^D — >£NR12.3^3ChT%^ft6©12?!J£ 
<L CD3' RACE-PCR©^^^ &£T- £fcm«IE#J£. Sux£ (4) fC&^T?*^ L£5 

' RACE-pcRnt»©^sis^j t 5 c c i o Ts mmmizmmmmmm^ 

nrtg^cDNA^ nr- > <D±t&mmm £ L fc, t &NR12 . 2 c 
DNAtf)^SI2?'J (12#J#-^ : 3 ) \ BtXt*tl»zi-* b'-f 3:p * y^I2?>J (I2?'J#-*f : 
4) $0 5C^U £££NR12.3 cDNA<DJgSI2?U (I2?'J#^ : 5) N TkXT^flifi 
-z—Y-rZTKJmS&l (S2?'J#^: 6) £0 6 43 &Tfm 7 izm Ltco 

&*>\ ±ta (2) «c43ttsoc^-v>fip<jiiB5iiflD^«ja: N rsAatttmrv? 

p « © 7* d ^ 5 A fcfc&ffl -a- -f iZ N RN A& ¥ £ *5 S ^ 7 5 4 */ > ^ n > -fe > V 7, 12 
?'J vKames, B.D. and Glover, D.M., Transcription and Splicing (Oxford, IR 
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L Press), 1988, pl31-206) JiDJi^Ufeo ¥11 UfccDNA^ n-><D±i*&mU 
&&%.ltz&m* m 1 T-^UfcAL109843©^iE^JP f 3(C^«iJLfc^^V>gPffitt 

12.1 cDNA^D->(CiiVATO^CI©WSai^V>^^(3^r^^ *>>^££d 

(7) NR12©fllita«J^i:«ft^«iJ 
NR12..U NR12.2, mi2.3<D±mm%Zm*tkfeLtc1&^ CI*ie>fc£«!l$X 

#W e> t. ft o fco-^#lji±NR12. Ki337T ^ y £ & 6 Rligt^&JS^^Etf 

h*-rSCli:^pTt|-e^)!5s — ^ NR12.2£NR12.3£:fc^ 
Tfciu ^n-eti428^^y^i:629T^ y^5>55i-S*BlflaMSil^'\ ; e^^>^ 

^<*se^=i-KRiti-e*>ofeo ^en?>NRi2©^i: UTJ^To^5t^toe>n 
^^23^GiyST^M^^^^^;biE^J-es>-shW!^n§o cic-t?. l 

dCDMet^^|R§|^{4T'$)§i:«l^^nSo &£24&©Glyfr£124&CDPro 
*T-(C £ oT lg-\ikemm*ffif&-r 3o^©^©133&OCys£144G[CDCys3MCC J: 

tc, 290ti(7)Tyr^?)295te<DArg^ST-^ iSJSlC{£#£nTtv5YR^-7T- 
&»K £fa, 304{fi©Trp>fP^308^(DSer^ir-(3A^^WS^E^— 7^»?> 

NR12.1£;fc^T{±WS^-7lEJiJ<D&, 29^ ^ y K U 

>£{££f Rj^t4-^ ; e^^^->S^#:Se^^— K bt^So -#CDNR12. 
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2t NR12.3{C*J^T(±> ±I3©#«#^^— 352{ft<Z>Glyfr6377{fcflDA 

BSF*l^(C*5V>-r413{4cDGln^S*-e^NR12.2 fcNR12.3fc*± < ISJ-CD7 5 S m 

T, P#tta*S^*V>tSISrSfe»«lat©fflatA««^'rS«.fiP^NR12.2tt4 
287 5 — h* LT^&©J&±3 h*>f: e toT3il?7U-A^t5fe^ 

517 5 ^OS^tt^IIl^t UTV^&^o ffe^s NR12.3&6297 
3- h* UT^ D > 2527a. y ^£D«F^llg^§«W UTWfeo W±Oet 5 Jfeflligtt 

[mmm 2 ] RT-PCR&C <fc £NR12»£?$3£*BJ8®$$ £ %£ttfl£<2)ffi$f 

Zfz&iZ, RT-PCR^tCt^mRNAcD^m^tf o/to RT-PCR#g#f CfflV* ZtzVXD. -fe 
>X0» (TSt^lSj) 7^^^-i:UTTI3ie^JCDNR12-PPDr^>r v-SfffcK:-& 

j&ufco 7>^-fe>^d!j (±m^[ri) r^-Yv-^bTttffrHa^ss^ji (3) £ 

T-^figbfeNR12-Al^^ ^— Sffl^fco NR12-PPD7^ 4 ^—(D^^ RimWU* 
mZ^MMl (3) (Zftofco dtl^[ NR12-PPD*fNR12-Al ]©77^Y-t>y h 
idct NR12.K NR12.2, ^^12.30^X0^7^^ ^>^^(C*JV>T^ 

hNR12-PPD ; 5' - CCG CCA GAT ATT CCT GAT GAA GTA ACC -3' : 1 7) 
HSifcbTx Human Multiple Tissue cDNA (MTC) Panel I (Clontech #K1420- 
lk Human MTC Panel II (Clontech#K1421-l) N Human Immune System MTC Panel 
(Clontech#K1426-l)sSt>*Human Fetal MTC Panel (Clontech#K1425-l)£flH^o 
PCRfc&Advantage cDNA Polymerase Mix (Clontech#8417-l)£flH\ Perkin Elm 
er Gene Amp PCR System 240W— ?;H*--f ? ^— Ltz„ PCRSJ©tt, 94°C 
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T-4£\ r 94 o C-e20#. 72°CT*l^j ^Sit-Y rg4»CT*20#, 70°CT-l#j $5 

■9-'-r^;K l"94-CT*20#, 68°CT*l#j &251M 72°CT-3#\ *j «fc t54°C tc T 

PDH<D3S3^£fMi"t£tl£T% ^tf)^SmRNA<Dn^-^t>->r;i/P^-e#^b (n 
ormalize) gtlXU&Z. £ £fi£S£bTl>£o 

PCRifBRjfcC «fc % MVdX & £ £ # * £ ft*: o C CD c i: * M £ +Mf > r p y 

>^^j;or?it^t-53^r%^n^^#M^^PCRiii|i{cj;5M#JT-* 
mmizisi, >t * &<fiii#§g:«> e> n^o cr ft f>NRi2cDjte^^^ 
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[^l^J 3 ] -y-if > 7u y J- 4 > J: 3RT-PCRjg^<D#J3f4icr>ffi||g 

2i»J 2 IZ&tt SRT-PCRJ;: <fc oTJii|B^nfe*i6<]3tfs^Mtl(±,NR12^^EKl^.c 

^M^^ti*gT*a55^^SSt^U}t:o l^fcRT-PCR^£#g^>y^;i, 

^fl^WMSIS^feo MJI^RT-PCRMW&s 7^D-X^HMil^ Hybond 
N( + ) (Amersham,cat#RPN303B){tS^^-^. n >Ifc.7D y.rV >^U>v-f ^ 

-fcf— >3>£GtUfco NR12(C^^rn-^i:bT^ ^Ite^i 1 (4) (3Tf# 
t>tlfzMl2<Dmmz1®mir 55' RACE PCRgtKD cDNArrtf-fcffl^fco TP-rcD 
SIS^ Mega Prime Kit (Amersham, cat#RPN1607)£<£ffl L[a- 32 P]dCTP (Amers 
ham,cat#AA0005)fc<i:oT^ *J-*?4 V h-rMfSBLfco/W 7U^-g-i. 3 > 
(cfiExpress Hyb-ridization Solution (Clontech#8015-2)£fflt,v S&C/ZbfttD 

^mi^^mmyu — zr^lBTL, 68°C/120 
^OM^^U^4i->> 3 >^^Jgu^ 0 (i) ix SSC / 0.1% SDS, ^iST-5£\ 
(2) lx SSC / 0.1% SDS,50°CT-30^ (3) O.lx SSC / 0.1% SDS,50°CT-30#©5fc 
mzxVt&&&Z.t£-itz'&, Imaging Plate (FUJI#BAS-III)f;:m#£-fc*\ Image 
Analyzer (FUJIX, BAS-2000 II)(CctoT, NR12^SW^^^^;U^mbfeo 

t&ta l mm zmsttZTjkTMbs mm ©rt-pcrc x -o xmm<D <* ntcPcmm±, 

m<Dtmfemtz-D^T mmowmttft? stictfc^fc, rt-pcr& 
>7d > ym&m.fr&t>-&tc, zz\X'&mtbMfc?&m<Dt$iBiJ5& 

tt, ftfJ©%SEfl?#f;Si£ tittle LT &M»TM<Di^&m3M£T"£> S(3^>@|tD^) 
t\ ^AiM^#*S^ &U]&Am. miLB. J9SSg{::;fc^Tf;i:NRl24)iI15 
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=HGSL&± < tfcfcB £ ft & o tz o 

fZMMffi&l&frfco yo >v McttHuman Multiple Tissue Northern (MTN) Blot 
(Clontech #7760-1), Human MTN Blot II (Clontech #7759-1), Human MTN Blot 
III (Clontech#7767-l); &t>*Human Cancer Cell Line MTN Blot (Clontech#775 

zru— yiz&mmmi (4) izxm^ntz. s'-Mcmw&cMmftzm^tzo 

7U — yoimmzmmmzmm. Mega Prime Kit^fflKa-^dCTPiz^oT^ 
V*7j V h-rmi&Ltzo ;W ^»;^-if-^3>t:ttExpress Hyb-ridizati 
on Solution£flH\ 65°C/30#<D:7*WW :7'J &4 -fc?— i/ a ><D'&, 

tzmmyu-y^uu^ 65 o c/i6i§itg<D/w y y ^>r -t?— > 3 >£ns&b£ 0 (i) 

lx SSC / 0.1% SDS,MiST-5£\ (2) lx SSC / 0.1% SDS,48°C-e30£\ (3) 0.5x 
SSC / 0.1% SdSAS°CX'30^(Dmmzx^^iSZ.^^t c ^^jMmmzlmagim 
Plate £*fUT^6<*-g\ Image Analyzer£{£ffl-f -5C £T% NRmSJS-fft&i/^ 

£0 HHfcLT, 1f>^&©i§-£ N M-mu^Jl't&m^X &&&&&& 
& D <£v > £ its, &mmcDi& * AmRNA£t&m T £C£#T*£&fro£fc<JDfc:#;L£>ft 

&ftwm&tftmmzf&<&-rz y#> vmscD*? u-->^i$^ia© 
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mmm. k * j > z&tsfflmft m << >t^m^^tz tz**=? taw®, 
tea; vnm-zjmx&Zo ±izmmm?m&&MMm±mmm?<D0ft&T'e&i& 

±f ^ x ^ > £ Rg;£ £ ti § & © X' fci < N ,«ft h* * > «C > ^ 

1* ^^jffl t & a t &asmx ifc -5 o 

fr^M^tf iotlfetP, *<D*fr<bt hTPO^teWuaian MPL-P)£jiiRb£:o 
K^^^-pME18S/neo{C^ALfeo «fflU#:*^ ^££#:(pME18S/ NR12-TP 

oK)<Dffimma,m*m i o {c^t-ocme,*^ ^g^^gga^*— zmmm^m 
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\z (Dfr&&/mm~%m'c$>z c t *mm b & v * * y - - > ^ ssii-r set 

h ic J: K> A&tfJ £ffr$ b rT^S^^ fix & S &NR1 2co rT&^S 6 £ =i - 
K-T5NR12.1cDiH^J^JfflqItfe-C-^5o 2;fcs Wg<D^\,z\±mZ\-&%L&7uzf 

*ilT?*«W#e)tt..NR12<9«lJia^»« (T^IME*! ; Hft©Meta»£> 319 
{4©Gly^T-) £=3 — h*-r^cDNAIS^J<£PCR(Cj:oTJii(iU Z. ©DNA«ftf-<&C5fci8 

75 * ^ K ^ * * -pCHOfc^A Ltzoffim b &NR12 RT$tt£$tttt(ttg 6 (pCHO/ 
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mv^yxj-i/bm&n* J/cflag^ k mmz x ^smx- & z 0 $ *> iz, 
7 ? 4 - j- 4 — ts a m iz x 5 m m& °imx $> s <, 
u±izjit)m*>ti2>mm>)^>tj-> bm&mz. ±§2/^-^ mizm^zz. 

imnm i ] fz±& t h NRi2CDs©s#ni 

( 1 ) 'J =f ^ ^ U;*^ K 77 v-OD^ti- 

^cdummmmiz^x. 5' -race st>*3' -RACE&£/fH>fcfctf\ *if$^ 

*Z\X. HtS^fi^-r-f >^ie^J^tfNR12.2x SmiR12.3iife^©S 
$fc?\ NR12 ©^cDNA^D->^^±ii0^g2?yT-^52ffllR^=» h*>T*$>-SM 

etiE#j£^tf> -rmmncotyT.y^^^- (nri2.i-met) ^istf-b^o 

7 ? >^-b>^7*^>r v— i: UTsNR12.2 #tmi2,3<D^ft^fttc*mift&^lE 
?'JT&£f8lR,1&lt=3 K>^-atfr^-f (NR12.2-STP^ St>*NR12.3-STP) £IS 
ItLfeo 5*fJtS0iJl (3) (dftofco IP^>x ABI*±GD394 DNA 

/RNA Synthesizer£&ffl U 5' -*.3%b V mMtttommzxnMis, *<D'&^ 0 
PC column (ABI#400771) \ZXs ^±m.<D&f&mm&m$&Ltco 

NR12.1-MET; 5'- ATG AAT CAG GTC ACT ATT CAA TGG -3' (IS^J#^ : 18) 
NR12.2-STP; 5'-. GCA GTC CTC CTA CTT CAG CTT CCC -3' (I£?'J#-ff : 1 9) 
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NR12.3-STP; 5'- TTG ATT TTG ACC ACA CAG CTC TAC -3' (E#l#^ : 2 0) 
(2) ?CRt>n--><? 

mi2<D$z±m cdszmm? ztc&iz, mm (i) mmA-mir^^^-^-t 

yxy^-f^-lzmiK NR12.2-STP&IF NR12.3-STP7-^^ v-£;p>^-te 

bTHuman Thymus Marathon-Ready cDNA Library (Clontech#7415-l b^P 
CR^ifclCttAdvantage cDNA Polymerase Mix (Clontech#8417-l)£ffl^£o Perki 
n Elmer Gene Amp PCR System 2400-tf-— v;i/-tf-f $ ^— UTIBCDPCR^f^ 
•e^lfiUfe^s r NR12. 1-MET ^fNR12. 2-STPj ©77 V— fr y h{3T1301 bp 
©JS«M«5^^nx C©i2#I£NR12.4t bfc,, « r NR12. 1-MET *fNR12.3-ST 
Pj 077^?-ty h(CT1910 bp©i|Mijg«i3&»»e)iXx <!CDIE?iJ£NR12.5i:b 

PCRcD^tt, 94°C-e4£\ r94«c-e20^ 72°CT90#j 5:5-9-^ r 94 0 CT" 
20£J\ 70°CT-90#j £51M r94»CT*20?X 68°CT*90|j>j £28-»M*;K 7 

f#^tifePCR^(i^0«J 1 (4) fcftV\ pGEM-T Easy vector (Promega #A1 
360)C-9-r^D-r:>^U «*IBai*$fc£Ufco PCRjg&CDpGEM-T Easy vecto 
rA©Ii^(i, T4 DNA Ligase (Promega#A1360)l;:<$: r>X. 4°C/12I^P^O^^ 

ofeo PCRjg^tpGEM-T Easy vector<DM^mm^.m±. *JMtfcDH5a(Toy 
obo#DNA-903)*^KIE«lt:.S-ca:fc«toX»^nfc- iate?i&&;£<fcCD31 
BflCttx Insert Check Ready Blue (Toyobo#PIK-201)£ffll^fco £*>C ^SIS 
#J<£>?£^l;:i± x BigDye Terminator Cycle Sequencing SF Ready Reaction Kit (A 
Bl/Perkin Elmer#4303150)£&ffl UABI PRISM 377 DNA Sequencer^ X o Tffltir 
£:fcCfcofco ^i:f--SNR12.4i:NR12.5^n^ncD3Sfe^g|^<*:{C^rbx > 
tf — MBfM-©fi«ia5!l©)»*f *frV\^SCDS*3— h* b*#3cDNA* u-XDM 
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*ia5>Wli3-KbT^**ofcc g;fc> l5j^l(cNR12.5{iNR12.3CD^±S ORF 

\ t -?2>7^;mm&\*mi i> i2c^u ft&^NRi2.5^sis^ so^na* 

3-l>*n.7i>8E5>J4iai3> 14^bfe 0 

>5cib\*^H^©NRl2.5 cDNA£^tfpGEM-T Easy vector(pGEM/NR12.5CDS)l3 «fc o 
T^RfetftUfe^J»atftDH5a*.¥fiJGl 2*E7B3 1 Btttf-C&CJ^ CSRWF 

it Oifc o 

: B*®^mo<(SrtJ^lTB 1#3-^ (3IH1#-Sf 305-8566) 
¥/&12^7£31B 
SrE#^ ^#©flfe^7 2 5 9^ (FERM BP-7 2 5 9) 

(i) t bm27u-7'\Bifr<Dmm. 

-t^t5r7-^A>f 7'J ^ -t?->>3 >^fc. J«F«g£XHybridizatio 
n Cloning^ TOXfS ADNA^^T 7 5 'J — bTHJfc-f&fctofc:, t rNR12CDc 
DNA©:TD-;/®T)t£l«Lfco flttim (4) fCTff^ftfcs h pNR12©5' -R 
ACEg^£fflv\ p®r#-£Not ItTtUSffiU IKUfeli^^D 

IAquick Gel Extraction Kit (QIAGEN#28704)£{£ffl UfcorD-^CDM&ilJS 
05 3IrH3U Mega Prime Kit£ffll>[ a- 32 P]dCTP(3«fc ot5 *J*"74 V b— 
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(2) 79-i^W7'J*r-f-g— 

77 — £ LTLambda FIX IIJc£f3S£ft;fc ^^X129SVJ^ Genomic DNA 

(Stratagene#946313)£fflt,^ 0 m275 7*9 -^©Genomic 9^ 79 'J— £NZY^ 
3»ciStfe(cMlllUHybond N(+) (Amersham #RPN303B Htfm^-T u>Wk\z7uy h 
bfe^ -^^'J-->:7{:ibfe, ^Hz-^3>£&Perfect-Hy 
b Solution (Toyobo#HYB-101)£/iH\6() 0 C/ 30fr(D y\yJ\-i'XV^^'ii — ^ a > 

M&£^£t«TD — ZT1£1$\X, 60°C/ 16KfF^©^Wri; 
>^JSbfeo lx SSC/ SDS£^T-5#\ lx SSC/ 0.1% SDS£50°C-e3(tfK 
0.5x SSC/ 0.1%.SDS^50°CT'30^^t:T^§ffo^^ m7^A(Hype 
rfilm MP: Amersham, #RPN8H)fc^;>feU NR12RH4:T9-* U£o 

^©^^ l^t4aei^i^t4^^-r^i:bfe6^D->AS|#e,nfeo i; 
-->^(cj:oTf#e,n^c:©6^D->(3^fuiRl^(c-^^^ U-^>^^ff 
ofc^jjlx NR12R§t*^^^-3f!b35:Ufe2^ d — >gd7*9 — ^©^git^ U£o 
Ufc 7*9-? ©Lambda DNAfcfc7l/- higM&C^ t) *SP§<lL£o ^M^Sal 
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mt^x&i mnfcmzmmx&ZoznmizisXfrmzntzMmmmtefflm&m 
mm^vj&m&'aimx'&Zo 

-15, Unax??-! Xg.mfrX&ZMlZA&TZi'f (decoy) SS^ftfcbT 

mmffl, £tzt±frfc$ifflffl. m^&ft&wm&m&femtLxvmmjfom&'zs 
mowm^ &mft&<Dmmz&\,^xm*<Dfflm£-&z, &z*mte 
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1. TIB (a) fr£> (d) (D\,^-ftiiHziZm(DMAo 

(a) I25Wf:2> 4 N 6s 8s I; fctt 1 0 <DV^ftfr{3E3f4©:P ^ y Sffi^J 

(b) l2^J#^: l> 3. 5, 7. Sfcii9cD^^■r^^^(c|3«cD^SiB^JcD^ — 
( c ) : 2 s 4, 6 V 8s 1 0 (D^m^WM(DT 5. y S?IE?!I 

IZ#\,\X 1 ^ L < \itfm.<D? X y iS#g&s *£=s }fA v £ to/ I: fcfctftUH b 

fcT^y^K^j^wus is^'j#-^ : 2> 4\ 6s 8s %tz\z\ o^^-rn^zm 

(d)IB?!J#-if: Is 3 s 5 s 7 s %tc&9 (D^tnfrlziZm(DMmmWfrt>te 
ZMAtX b U >^*ai> h^T^-f/'J^XU lH^J#-^:2s 4s 6\ 

^^S»^=»-h*-r5DNAo 

2. SS^J#-^:2s 4s 6s 8s t fete 1 0 <D^-f ftfricI3f&<Z>7' ^ y mWl&\ 
ft h & 5 M H OgP^ r =9- K* ^ - h* T Z DNAo 

3 . nt^ii i $fct± 2 tiiBtt©DNA{c<t *) n- ^nsseit^ii^r^ h* e 

4. »«JSl*fet±2K:S3«<5DDNA*««IA*nfc^^^-o 

5. *fe*±2fclBtt©DNA*fcH:ai*S4t:ffi«<0^^^-*«j#-rs 

8. K5!l#-5 : Is 3s 5s 7s 3sfctt9©V*rftfrfciBiB©ffi«E^J*£& 
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E3 3 




t 



1.0kb Ladder 



ffiffi 3-RACE 



& . lOObp Ladder 



mftfitm 5'-RACE 



1.0kb Ladder 



1.0 kb 
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1214 

1 ATGACACAGCCAACAAGGGTGGCAGCCTGGCTCTGAAGTGGAATTATGTGCTTCAAACAG 
6 1 G T T G AAAGAGGGAAACAGT CTTTT C CTGCTT CCAGACATGAAT CAGGTCACTATT CAATG 

MetAanfllnValThrT 1 ^ni r^ri-p 
121 GGATGCAGTAATAGCCCTTTACATACTCTTCAGC TGGTGT CATGGAGGAATTACAAATAT 
AbpAI QVfl 1 1 lftAl aLfluTvrllaLftuPhftfiftrTrprYnw^ «m yr.lyTT^ r ^ nT1o 

181 AAACTGCTCTGGC CACATCTGGGTAGAACC AGCCACAATT TTTAAGATGGGTGTGAAT AT 

AanCysSarGlyHialleTrpValGluProAlaThrllaPheLysMetGlyVaUsnlle 
2 41 CTCTATATATTGCCAAGCAGCAATTAAGAACTGCCAACCAAGGAAACTTCATTTTTATAA 

SerlleTyrCysGlnAloAlalloLysAanCysGlnProArgLyBLeuHisPhoTyrLys 
30 1 AAATGGCAT CAAAGAAAGATTT CAAATCACAAGG ATT AAT AAAACAACAGCTCGG CTTT G 

AsnGlylleLysGluArgPheGlnlleThrArglleAsnLysThrThrAlaArgLeuTrp 
361 GTATAAAAACTTTCTGGAACCACATGCTTCTATGTACTGCACTGCTGAATGTCCCAAACA 

TyrLysAanPheLeuGluProHisAlaSerMetTyrCyaThrAlaGluCysProLysHis 
421 TTTTCAAGAGACACTGATATGTGGAAAAGACATTTCTTCTGGATATCCGCCAGATATTCC 

PheGlnGluThrLeuI leCy sGlyLy sAapI leSarSerGlyTyrProProAapIlePrp 
481 T GATG AAGT AAC CT GT GT CATT T ATG AAT ATT CAGG CAACATGAC T T G CAC CT GG AATG C 

AapGluValThr^^alllaTyrGluTyrSerGlyAanMatThrgs^hrTrpAanAla 
541 TGGGAGGCTCACCTACATAGACACAAAATACGTGGTACATGTGAAGAGTTTAGAGACAGA 

GlyArgLeuThrTyrlleAspThrLysTyrValValHisValLyaSerLauGluThrGlu 
601 AGAAGAGCAACAGTATCTCACCTCAAGCTATATTAACATCTCCACTGATTCATTACAAGG 

GluGluGlnGlnTyrLeuThrSerSerTyrllaAflnllGSerThrAapSerLeuGlnGly 
661 T GGCAAG AAG T ACT TGGTTT GGG TCCAAG CAGCAAACGCAC T AGG CATGGAAG AG TCAAA 

GlyLyaLysTyrLeuValTrpValGlnAlaAlaAanAlaLeuGlyMetGluGluSarLys 
721 ACAACTGCAAATTCACCTGGATGATATAGTGATACTTTCTGCAGCCGTCATTTCCAGGGC 

GlnLeuGlnlleHiaLeuAapAapIleVallloLeuSerAlaAlaVallleSerArgAla 
781 TGAGACTATAAATGCTACAGTGCCCAAGACCATAATTTATTGGGATAGTCAAACAACAAT 

GluThrl leAsnAlaThrValProLysThrl lei leTyrTrpAapSerGlnThrThrl la 
841 TGAAAAGGTTTCCTGTGAAATGAGATACAAGGCTACAACAAACCAAACTTGGAATGTTAA 

GluLyaValSerCysGluMatArgTyrLyaAlaThrThrAanGlnThrTrpAsnValLya 
901 AGAATT TGACAC CAATTTTACATATGTGCAACAGTCAGAATT CT ACTTGGAGCCAAACAT 

GluPheAspThrAenPhaThrTyrValGlnGlnSerGluPhaTyrLeuGluProAanlla 
961 TAAGTACGTATTTCAAGTGAGATGTCAAGAAACAGGCAAAAGGTACTGGCAGCCTTGGAG 
Lysiaryg^ailPhoGlnVaXA^iCysGlnGluThirGlvLvaAjrqTvr^ 
1021 TTCACTGTTTTTTCATAAAACACCTGAAACAGGTGAGTGTACTTATATATTTTATTCTGT 

SerLeuPhePheHiaLyBl^hcProGluThrGlyGluCysThrTyrllePheTyrSerVal 
1081 TGGGCTTTTCTTTATATATCTTTTCTGCTGAGCACAGTGGCTCACGCCTGTAATTCCAGC 

GlyLauPhePhel leTy rLeuPheCy a * * * 
1141 ACTTTGAGAGGCCAAGGCAGGAAGATTGCTTGAGCCTAGGAGTTTGAGACTGGCCTGGGC 
1201 AACATGGTGAGACCCTAGTCTGTACAGAAAAATAATAATTATTATTAGCCTGGGTGGTGG 
1261 AATGCATTTGTAGTCGCAGCTACTTGGGAGGCTGAGGTAGTAGGATTGCGTGAGCCCGGG 
1321 AGTTTGATGCTGCAGTGAGCTATGATCATCCCACTGCTCTCTAGCCTGGAGGAAAGACCA 
1381 AGACCCTGTTTCCTAAAAAGTTTAAAACAGCCAGGTGCAGTGGCTTATGTCTGTAATCCC 
1441 AGCACTTTGGGAGGCCAAGGTGGGTGGATTACCTTAGGTCAGGACTTCAAGACCTCCTCG 
1501 GCCGACATGGTGAAACCCTGTCTCTACTAAAAATACGAAAATTAGCTGGGCATGGTGGCA 
1561 GGTGCCTGTAATCTCAGCTACTCGGAAGGCTGAGGCAGGAAAATTGCTTGAACCCAAGAA 
1621 GTGGAGGTTGCAGTGAACTGAGATTGTACCACCGCACTCCAGCCTGGCCAAGAGAGAGAG 
1681 ACTTGGTCTCAAAAAAAAATAAAAATAAAAAT AAT AAT AAT AAAT AAGT TAAAAACAAAA 
17 41 T AAAGCT ACAAGAT AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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1 ATGACACAGCCAACAAGGGTGGCAGC CT6GCTCTGAAGTGGAATTATGTGCTT CAAACAG 
6 1 GTTGAAAGAGGG AAACAGT CTTTTCCTGCTTCCAGACATG AATCAGGTC ACT AT TCAATG 

12 1 GGATGCAGTAATAGCCCTTTACATACTCTTCAGCTGGT6TCATGGAGGAATTACAAATAT 

AflPAlaVainQAlflT^iiTvrll6T^iiPhe5erTrpCy B Hi fl fi1y SlyT leThrAsnlla 
181 AAACTGCTCTGGCCACATCTGGGTAGAACCAGCCACAATTTTTAAGATGGGTGTGAATAT 

AsnCysSerGlyHialloTrpValGluProAlaThrllePheLysMetGlyValAsnlle 
2 41 CTCTATATATTGCCAAGCAGCAATTAAGAACTGCCAACCAAGGAAACTTCATTTTTATAA 

SorlloTyrCysGlnAlaAlalloLyaAflnCyBGlnProArgLyaLeuHiBPheTyrLya 
301 AAATGGCATCAAAGAAAGAT TT CAAAT CACAAGG ATT AAT AAAACAAGAGCT CGGCT TTG 

AsiiGXyIl^ysGiuArgPhoGlnIleThrAX9FlleAsnX.ysThi:ThrAlaAjrgr.euTirp 
36 1 GTATAAAAACTTTCTGGAACCACATGCTTCTATGTACTGCACTGCTGAATGTCCCAAACA 

TyrLyaAsnPheLeuGluProHisAlaSerMetTyrCysThrAlaGluCyaProLyaHis 
421 TTTT CAAGAG ACACTGAT ATGT GG AAAAGACATT TCTTCTGGAT ATC CGCCAGAT ATTCC 

PheGlnGluThrLeuZleCyaGlyLyaAaplleSerSerGlyTyrProProAapIlePro 
481 TGATGAAGTAACCTGTGTCATTTATGAATATTCAGGCAACATGACTTGCACCTGGAATGC 

AapGluValThrjCys|ValIleTvrGluTvrSerGlvAanMetThigY^hrTrr>ABnAla 
5 41 TGGGAGGCTCAC CTACAT AG AC ACAAAAT ACGTG GT ACATGTGAAGAGT TT AG AGACAGA 

GlyArgLeuThrTyrlleAapThrLyaTyrValValHiaValLyaSerLeuGluThrGlu 
601 AGAAGAGCAACAGT ATCT CACC TCAAGCT AT ATT AACAT CT CCACTG ATTCATT ACAAGG 

GluGluGlnGlnTyrLeuThrSerSerTyrlleAanlleSerThrAapSerLeuGlnGly 

661 TGG CAAGAAG TACT TGG TT T GG GT CCAAG CAG CAAAC GCACT AG G CATGGAAGAG T CAAA 

GlyLysLyBTyrLeuValTrpValGlnAlaAlaAanAlaLeuGlyMetGluGluSerLys 
721 ACAACTGCAAATTCACCTGGATGATATAGTGATACTTTCTGCAGCCGTCATTTCCAGGGC 

GlnLeuGlnlleHisLeuABpABpIleVallleLeuSerAlaAlaVallleSerArgAla 
781 TG AG ACT AT AAATGCT ACAGTG CC CAAGAC CAT AAT TTATTGGG AT AG T CAAACAACAAT 

GluThr I leAanAlaThrValProLy sThrllel leTy rTrpAspSerGlnThrThrl le 
841 TGAAAAGGTTTCC TGTGAAAT G AG AT ACAAGGCT ACAACAAAC CAAA C T TG GAATGTTAA 

GluLyaValSorCysGluMotArgTyrLyaAlaThrThrAanGlnThrTrpAanValLys 
901 AGAATT TG ACACCAATT TT ACATATGTGCAACAGT CAGAATTCT ACTTGGAGC CAAACAT 

GluPheAapThrAanPheThrTyrValGlnGlnSorGluPhaTyrLeuGluProAsnlle 
961 TAAGT ACGTAT TTCAAGTG AGATG TCAAGAAACAGG CAAAAGGT ACTGGCAGC CTTGGAG 

Lys l^rvalPheQlnValArqi CyBGlnGluThrGlyLyaArgTyr Sn^lnProTrpaerl 
1021 TTCACTGTTTTTTCATAAAACACCTGAAACAGTTCCCCAGGTCACATCAAAAGCATTCC^ 

SerLouPhePhoHiBLysThrProGluThrValProGlnValThrSerLyaAlaPheGln 
1081 ACATGACACATGGAATTCTGGGCTAACAGTTGCTTCCATCTCTACAGGGCACCTTACTTC 

HiBAapThrTrpAanSarGlyLeuThrValAlaSerlleSerThrGlyHiaLeuThrSor 
1141 TGACAACAGAGG AGACATT GGACT T TTATTGGG AATGATCGT CT TT GCT GTT AT GT TG TC 



1201 AATTCTCTCTTTGJTC 

^^^^^^^^^^^^^^^^AxrqSGKPh^ixgTYixOXyX leLysArgArgl le 
1261 CTTATTGTTAAT ACCAAAGTGGCTTTATGAAGAT ATTCCT AATATGAAAAACAGCAATGT 

LeuLeuLeu I leProLysTrpLouTyrGluAapI leP roAs nMetLysAa nSerAs nVal 
1321 TGTGAAAATGCTACAGCCAGGTGTGGTGGTGTGCTCCTGTGATCCCAGCTACTTGGGAAG 

ValLysMatLeuGlnProGlyValValValCyaSerCysAapProSerTyrLeuGlySer 
1381 CTGAAGTAGGAGGACTGCTTGAGCCCAGGAGTCCAACACCAGCTTCACAACATACCAAGA 

* * * 

14 41 CCCTGTCTCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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1 ATGACACAGCCAACAAGGGTGGCAGCCTGGCTCTGAAGTGCAATTATGTGCTTCAAACAG 
6 1 GTTGAAAGAGGGAAACAGTCTTTTCCTGCTTCCAGACATGAATCAGGTCACTATTCAATG 

MetAanGlnValThrTI **czl nT-r-p 

121 GGATGCAGTAATAGCCCTTTACATACTCTTCAGCTGGTGTCATGGAGGAATTACAAATAT 
AatAlaValTlftAl nT.ftnTvrTleT,AuPh«Sftr^i T ryQm aOlyG ly I laThrAsnl le 

181 AAACTGCTCTGGCCACATCTGGGTAGAACCJU3CCACAATTTTTAAGATGGGTGTGAATAT 

AsnCysSerGlyHisIleTrpValGluProAlaThrllePheLyQMQtGlyValAsnlle 
241 CTCT ATAT ATTGCCAAGCAGeAATTAAGAACTGCCAACGAAGGAAAGTTCA 

SorlleTyrCysGlnAlaAlalleLysAanCysGlnProArgLysLeuHisPheTyrLys 
301 AAATGGCAT CAAAG AAAGATTT CAAAT CACAAGG AT T AAT AAAACAA CAGC T CGGCT TTG 

AsnGlyl laLy sGluArgPheGlnl leThi: Ar gl leAeitLy sTiurThr AlaArgLeuTrp 
361 GTATAAAAACTTTCTGGAACCACATGCTTCTATGTACTGCACTGCTGAATGTCCCAAACA 

TyrLysAflnPhaLeuGluProHisAlaSorMotTyrCysThrAlaGluCysProLyaHia 
421 TTTTCAAG AGACACTG AT ATGTGG AAAAG ACATT T CTTCTGGATATC CGCCAG ATAT TC C 

PheGlnGluThrLeuI loCy sGlyLy sAapI leSerSorGlyTyrProProAspI lePro 
481 TGATGAAG T AAC C TGTG T CAT T TATGAAT ATT CAGGCAACATG ACTT GCAC CTGGAATGC 

AapGluValThrjCysiVallleTyrGluTyrSerGlyAanMQtThric^hrTrpAanAla 
541 TGGGAGG C T CAC C T AC AT AG AC ACAAAAT ACG TG G T AC AT GT G AAG AGTTT AGAG ACAG A 

GlyArgLeuThrTyrlleAflpThrLyBTyrValVaXHisValLyaSorLeuGluThrGlu 
601 AG AAG AGCAACAGT ATCTC ACCT CAAGCT ATATT AACAT C TC CAC TG ATTCATTACAAGG 

GluGluGlnGlnTyrLeuThrSerSorTyrI laAanl leSacThrAapSerLeuGlnGly 
661 TGGCAAGAAGT ACTTGGTTTGGGTCCAAGCAGCAAACGCACT AGGCATGGAAGAGTCAAA 

GlyLyaLyaTyrLeuValTzpValGlnAlaAlaAsnAlaLeuGlyMetGluGluSerLys 
721 ACAACTGCAAATTCACCTGGATGATATAGTGATACTTTCTGCAGCCGTCATTTCCAGGGC 

GlnLeuGlnl leHiaLauAspAapI leVall laLeuSer AlaAlaVal I leSerArgAla 
781 TGAGACT ATAAAT GCT ACAGTGCC CAAGACCATAAT TT ATTGGGAT AGTCAAACAACAAT 

GluThrllaAsnAlaThrValProLysThrllelleTyrTrpAspSerGlnThrThrlle 
841 TGAAAAGGTTTCCTGTGAAATGAGATACAAGGCTACAACAAACCAAACTTGGAATGTTAA 

GluLysValSerCysGluMetArgTyrLysAlaThrThrAsnGlnThrTrpAsnValLys 
901 AG AATTTGACACCAATTTTACATATGTGGAACAG TCAGAATTCTACT TGGAGC CAAACAT 

GluPheABpThrAsnPheThrTyrValGlnGlnSerGluPhaTyrLauGluProAsnlle 
961 T AAG T ACGT AT T T CAAGTG AG AT GT CAAG AAACAGG CAAAAGGT ACT GG CAG CCTTGGAG 

Ly3|TyrValPhe01nValJlrg{Cy8GlnGluThrGlyLy3ArgTyrlTrpQlnProTrpaerj 
1021 TTCACTGTTTTTTCATAAAAC1ACCTGAAACAGTTCCCCAGGTCACATCAAAAGCATTCCA 

SerLeuPhePheHiaLyaThrProGluThrValProGlnValThrSerLysAlaPheGln 
1081 ACATGACACAT GG AATT CTGGGCT AACAGTTG CTT CCAT CT CT ACAGGGCACCT T ACTT C 

HisAspTKrTr^AsnSeJcGlyt^uThirValAlaSorlleSorThjrGlyHiaLQuThirSor 
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TGACAACAGAGGAGACATTGGACTTTT ATTGGGAATGAT CGT CTTTGCTGTTATGT TGTC 



1201 AATTCTTTCTTTGATTGGGACATTTAACAGATCATTCCGAACTGGGATTAAAAGAAGGAT 

W^^^MWM^MW^^M^MMMW^^^^w^^^^^^y^ leliy sAr gAr gl le t 
1261 CTTATTGTTAATACCAAAGTGGCTTTATGAAGATATTCCTAATATGAAAAACAGCAATGT 

LeuLeuLeuIleProLyaTrpLeuTyrGluAspIleProAsnMetLysAanSerAsnVal 
1321 TGTGAAAATGCTACAGGAAAATAGTGAAGTTAT GAATAATAATTCGAGTGAGCAGGTCCT 

ValLysMett,euGlnGluAsnS^ 
1381 ATATGTTGATCCCATGATTACAGAGATAiUVAGAAATCTTCATCCCAGAACACAAGCCTAC 

TyrValAapProMetIleThrGluIleIiysGluIlePhoIleProGluH±3liyaProTh2r 
1441 AGACTACAAGAAGGAGAATACAGGACCCCT^ 

AspTyriiysLysGluAsnThrGlyProIiOuGluThrArgAspTyrProGlnAsnSorLou 
1501 ATTCGACAATACTACAGTTGTATATATTCCTGATCTCAACACTGGATATAAACCCCAAAT 

PheAspAsnThrThrValValTyrlloProAapLouAsnThrGlyryrliysProGlnlle 
1561 TTCAAATTTTCTGCCTGAGGGAAGCCATCTCAGTAATAATAATGAAATTACTTCCTTAAC 

SerAsnPhoLeuProGluGlySerHisLeuSerAsnAsnAanGluIleThrSerLeuThr 
1621 ACTTAAACCACCAGTTGATXCCTTAGACTCAGGAAATAATCCGAGGTTACAAAAGCATCC 

LeuLysProProValAspSerLeuAspSerGlyAsnAanProArgLeuGlnLysHiaPro 
1681 TAATTTTGCTTTTTCTGTTTCAAGTGTGAATTCACTAAGCAACACAATATTTCTTGGAGA 

AsnPheAlaPheSerValSerSerValAsnSerLeuSerAsnThrllePheLeuGlyGlu 
1741 ATTAAGC CT CAT AT T AAAT CAAGG AGAATG CAGTT CTCCTG ACAT ACAAAACTCAG TAG A 

LeuSerLeuIleLeuAsnGlnGlyGluCyaSerSerProAapIleGlnAsnSerValGlu 
1801 GGAGGAAACCACCATGCT T TTGGAAAATGATT CAC CCAGTGAAACT AT T CCAG AACAGAC 

GluGluThrThrMotLeuLeuGluAanAspSerProSerGluThrlleProGluGlnThr 
1861 CCTGCTTCCTGATGAATTTGTCTCCTGTTTGGGGATCGTGAATGAGGAGTTGCCATCTAT 

LeuLeuProAspGluPheValSerCysLeuGlylleValAsnGluGluLeuProSerlle 
1921 TAATACTTATTTTCCACAAAATATTTTGGAAAGCCACTTCAATAGGATTTCACTCTTGGA 

AsnThrTyrPheProGlnAanlleLeuGluSerHiaPheAsnArglleSerLeuLeuGlu 
1981 AAAGTAGAGCTGTGTGGTCAAAATCAATATGAGAAAGCTGCCTTGCAATCTGAACTTGGG 

Lys*** 

2041 TTTTCCCTGCAATAGAAATTGAATTCTGCCTCTTTTTGAAAAAAATGTATTCACATCCCA 
2101 AAAAAAAAAAAAAAAAAAAAAAA 
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1 ATGAATCAGGTCACTATTCAATGGGATGCAGTAATAGCCCTTTACATACTCTTCAGCTGG 
METAsnGlnValThxIleGlnTr^A spAlaVallleAlaLeuTvrlleLeuPheS^irTT-p 
61 TGTCATGGAGGAATTACAAATATAAACTGCTCTGGCCACATCTGGGTAGAACCAGCCACA 
CYflHlsGlyGlylleTlixAsnlleAsnCysSerGlyHlalleTrpValGluProAlaThr 
121 ATTTTTAAGATGGGTATGAATATCTCTATATATTGCCAAGCAGCAATTAAGAACTGCCAA 
IlePheLysMETGlyMETAsnlleSorlleTyrCysGlnAlaAlalloLysAsnCysGln 
181 CCAAGGAAACTTCATTTTTATAAAAATGGCATCAAAGAAAGATTTCAAAT 

ProArgl-ysLeiiHisPheTyrLysAsnGlylloLysGluArgPheGlnlleThrArglle 
2 41 AATAAAACAACAGCTCGGCTTTGGTATAAAAACTTTCTGGAACCACATGCTTCTATGTAC 
AsnLysThrTlirAlaAx-gLeuTxpTyrLysAsnPheLeuGluProHlsAlaSerMETTyr 
301 TGCACTGCTGAATGTCCCAAACATTTTCAAGAGACACTGATATGTGGAAAAGACATTTCT 
CysThrAlaGluCysProLysHisPlieGlnGluThirLouIloCysGlyI.ysAspIleSer 
361 TCTGGATATCCGCCAGATATTCCTGATGAAGTAACCTGTGTCATTTATGAATATTCAGGC 
SerGlyTyrProProAsplleProAspGluValThrCysVallleTyrGluTyrSorGly 
421 AACATGACTTGCACCTGGAATGCTGGGAAGCTCACCTACATAGACACAAAATACGTGGTA 
AsnMETTlurCysThi^rpAsnAlaGlyLysLeuThrTyrlleAspThrLysTyrValVal 
481 CATGTGAAGAGTTTAGAGACAGAAGAAGAGCAACAGTATCTCACCTCAAGCTATATTAAC 
HlsVaAI-ysSerLeuGluTlirGluGluGluGlnGlnTyrLeuTlii'SejrSorTyrlloAsn 
541 ATCTCCACTGATTCATTACAAGGTGGCAAGAAGTACTTGGTTTGGGTCCAAGCAGCAAAC 
HoSerThrAspSorI.euGliiGlyGlyI.ysLysTyrLeuValTrpValGlnAlaAlaAsn 
601 GCACTAGGCATGGAAGAGTCAAAACAACTGCAAATTCACCTGGATGATATAGTGATACCT 
AlaLouGlyMETGluGluSoxLysGlnLouGlnlleHlsLeuAspAspIleValllePro 
661 TCTGC AGCCGTCATTTCCAGGGCTGAGACTATAAATGCTACAGTGCCCAAGACCATAATT 
SorAlaAlaVallloSexAjrgAlaGluThrlleAsnAlaThxValProLysThrlloIlo 
721 TATTGGGATAGTCAAACAACAATTGAAAAGGTTTCCTGTGAAATGAGATACAAGGCTACA 
TyrTrpAspSerGlnThx^hxIleGluLysValSerCysGliiMETArgTyrLysAlaThr' 
781 ACAAACCAAACTTGGAATGTTAAAGAATTTGACACCAATTTTACATATGTGCAACAGTCA 
ThxAsnGlnThrTrpAsnValLysGluPnoAspThrAariPhoThrTyrValGlnGlnSeir 
841 GAATTCTACTTGGAGCCAAACATTAAGTACGTATTTCAAGTGAGATGTCAAGAAACAGGC 
GluPheTyrLeuGluProAsnlloLysTyxVaXPheGlnVaOArgCysGlnGluThrGly 
901 AAAAGGTACTGGCAGCCTTGGAGTTCACTGTTTTTTCATAAAACACCTGAAACAGTTCCC 
LysArgTyrTrpGlnProTjrpSoxSorLeuPhePhoHlsLysThxProGluThxValPro 
961 CAGGTCACATCAAAAGCATTCCAACATGACACATGGAATTCTGGGCTAACAGTTGCTTCC 
GlnValThrS rLyaAlaPheGlnHisAspThrTrpAsnSerGlyLouTbrValAlaSor 
1021 ATCTCTACAGGGCACCTTACTTCTGACAACAGAGGAGACATTGGACTTTTATTGGGAATG 
IleS rThrGlyHlsLeuThrS rAspAsnArgfiHL^ 
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1081 ATCGTCTTTGCTGTTATGTTGTCAATTCTTTCTTTGATTGGGATATTTAACAGATCATTC 

1141 CGAACTGGGATTAAAAGAAGGATCTTATTGTTAATACCAAAGTGGCTTTATGAAGATATT 
ArgThrGlylleLysArgArglleLeuLeuLeuIleProLysTrpLeuTyrGluAspIle 

1201 CCTAATATGAAAAACAGCAATGTTGTGAAAATGCTACAGCCAGGTGf GGTGGTGTGCTCC 
ProAsnMETLysAsnSerAsnValValLysMETLeuGlnProGlyValValValCysSer 

1261 TGTGATCCCAGCTACTTGGGAAGCTGAAGTAGGAGGACTGC 
Cy sAspProSerTyrLeuGlySer* ** 
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1 ATGAATCAGGTCACTATTCAATGGGATGCAGTAATAGCCCTTTACATACTCTTCAGCTGG 
METAsnGlnValThrlleGlnTra ABPAlaVallleAlaLeuTyrlleLeuPheSerTrp 
6 1 TGTCATGGAGGAATTACAAATATAAACTGCTCTGGCCACATCTGGGTAGAACCAGCCACA 
CyaHiaGlyGlyl leThrAan I leAsnCy sSerGly H i s I leTrpValGluProAlaThr 
121 ATTTTTAAGATGGGTATGAATATCTCTATATATTGCCAAGCAGCAATTAAGAACTGCCAA 
IloPhoLysMETGlyMETAsnlloSorlleTyrCyaGlnAlaAlalloLysAsnCysGln 
181 CCAAGGAAACTTCATTTTTAT AAAAATGGCATCAAAGAAAGATTTCAAATCACAAGGATT 

ProArgLysLouHlaPheTyrLysAsnGlylleLyaGluArgPhoGlnlloThrAjcgll 
241 AATAAAACAACAGCTCGGCTTTGGTATAAAAACTTTCTGGAACCACATGCTTCTATGTAC 
AanLyaTnr^hxAlaArgLouTrpT^rLyeAanPheLeuGluProHiaAlaSerMETTyr 
301 TGCACTGCTGAATGTCCCAAACATTTTCAAGAGACACTGATATGTGGAAAAGACATTTCT 
CyatlurAiaGiuCysProLysHisPheGlnGluThrLouIleCysGlyLyaAspIloSor 
361 TCTGGATATCCGCCAGATATTCCTGATGAAGTAACCTGTGTCATTTATGAATATTCAGGC 
SerGlyTyrProProAspI leProAapGlu ValThrCya Val I leTyrGluTyrSoxGly 
421 AACATGACTTGCACCTGGAATGCTGGGAAGCTCACCTACATAGACACAAAATACGTGGTA 
AsnMETTlii^yaThx^rpAsnAlaGXyLysLeuThx^yxIleAapTlurLysTyr'ValVal 
481 CATGTGAAGAGTTTAGAGACAGAAGAAGAGCAACAGTATCTCACCTCAAGCTATATTAAC 
HisVaiLyBSorLauGluThrGluGluGluGlnGlnTyxLeuThrSerSerTyirlleAsn 
541 ATCTCCACTGATTCATTACAAGGTGGCAAGAAGTACTTGGTTTGGGTCCAAGCAGCAAAC 
IleSexThxABpSarLouGlnGlyGlyLyaLyaTyrLouValTxpValGlnAlaAlaAsn 
601 GCACTAGGCATGGAAGAGTCAAAACAACTGCAAATTCACCTGGATGATATAGTGATACCT 
Aial-ouGlyMETGluGluSorLysGlnLouGlnlloHlaLoTiAapAspIleValllaPro 
661 TCTGCAGCCGTCATTTCCAGGGCTGAGACTATAAATGCTACAGTGCCCAAGACCATAATT 
SerAlaAlaVallleSexAr-gAlaGluThrlleAsnAlaTlirValProLysThrllelle 
721 TATTGGGATAGTCJULACAACJLATTGAAAAGGTTTCCTGTGAAATGAGATACAAGGCTACA 
TyrTrpAspSerGlnThxThrlleGluLyaValSer^ysGluMETArgTyrLyaAlaTlir 
781 ACAAACCAAACTTGGAATGTTAAAGAATTTGACACCAATTTTACATATGTGCAACAGTCA 
ThrAsnGlnThrTrpAanValLysGluPheAspThx-AanPhoThrTyrValGlnGlnSer 
841 GAATTCTAGTTGGAGCCAAACATTAAGTACGTATTTCAAGTGAGATGTCAAGAAACAGGC 
GluPheTyrLeuGluProAanlleLysTyxValPlieGlnValArgCyaGlnGluThrGly 
901 AAAAGGTACTGGCAGCCTTGGAGTTCACTGTTTTTTCATAAAACACCTGAAACAGTTCCC 
LysArgTyrTrpGlnProTrpSexSexLeuPh PheHlsLysThrProGluThxValPro 
961 CAGGTCACATCAAAAGCATTCCAACATGACACATGGAATTCTGGGCTAACAGTTGCTTCC 
GlnValThxSerLy a AlaPheGlnHi s AspThxTrpAanS xGly LeuThrValAXaSer 
1021 ATCTCTACAGGGCACCTTACTTCTGACAAC AGAGGAGACATTGGACTTTTATTGGGAATG 
IleSexThxGlyHiaLeuThxSexAspAanAxgQI^^^ 
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1081 ATCGTCTTTGCTGTTATGTTGTCAATTCTTTCTTTGATTGGGATATTTAACAGATCATTC 

1141 CGAACTGGGATTAAAAGAAGGATCTTATTGTTAATACCAAAGTGGCTTTATGAAGATATT 
ArgThrGlylleLysArgArglleLeuLeuLeuIleProLysTrpLeuTyrGluAspIle 

1201 CCTAATATGAAAAACAGCAATGTTGTGAAAATGCTACAGGAAAATAGTGAACTTATGAAT 
ProAsnMETLysAsnSerAshValValLysMETLeuGlnGluAsnSerGluLeuMETAsn 

1261 AATAATTCCAGTGAGCAGGTCCTATATGTTGATCCCATGATTACAGAGATAAAAGAAATC 
AsnAsnSerSerGluGlnValLeuTyrValAspProMETIleThrGluIleLysGluIle 

1321 ttcatcccagaacacaagcctAcagactacaagaaggagaatacaggacccctggagaca 

PhelleProGluHisLysProThrAspTyrLysLysGluAsnThrGlyProLeuGluThr 
1381 AGAGACTACCCGCAAAACTCGCTATTCGACAATACTACAGTTGTATATATTCCTGATCTC 

ArgAspTyrProGlnAsnSerLeuPheAspAsnThrThrValValTyrlleProAspLeu 
1441 AACACTGGATATAAACCCCAAATTTCAAATTTTCTGCCTGAGGGAAGCCATCTCAGTAAT 

AsnThrGlyTyrLysProGlnlleSerAsnPheLeuProGluGlySerHisLeuSerAsn 
1501 AATAATGAAATTACTTCCTTAACACTTAAACCACCAGTTGATTCCTTAGACTCAGGAAAT 

AsnAsnGluIleThrSerLeuThrLeuLysProProValAspSerLeuAspSerGlyAsn 
1561 AATCCCAGGTTACAAAAGCATCCTAATTTTGCTTTTTCTGTTTCAAGTGTGAATTCACTA 

AsnProArgLeuGlnLysHisProAsnPheAlaPheSerValSerSerValAsnSerLeu 
1621 AGCAACACAATATTTCTTGGAGAATTAAGCCTCATATTAAATCAAGGAGAATGCAGTTCT 

SerAsnThrllePheLeuGlyGluLeuSerLeuIleLeuAsnGlnGlyGluCysSerSer 
1681 CCTGACATACAAAACTCAGTAGAGGAGGAAACCACCATGCTTTTGGAAAATGATTCACCC 

ProAspIleGinAsnSerValGluGluGluThrThrMETLeuLeuGluAsnAspSerPro 
1741 AGTGAAACTATTCCAGAACAGACCCTGCTTCCTGATGAATTTGTCTCCTGTTTGGGGATC 

SerGluThrlleProGluGlnThrLeuLeuProAspGluPheValSerCysLeuGlylle 
1801 GTGAATGAGGAGTTGCCATCTATTAATACTTATTTTCCACAAAATATTTTGGAAAGCCAC 

ValAsnGluGluLeuProSerlleAsnThrTyrPh ProGlnAsnlleLeuGluSerHis 
1861 TTCAATAGGATTTCACTCTTGGAAAAGTAGAGCTGTGTGGTCAAAATCAA 

PheAsnArglleSerLeuLeuGluLys*** 
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<211> 1784 
<212> DNA 

<213> Homo sapiens 
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<220> 

<221> CDS 

<222> (98).. (1108) 

<400> 1 

atgacacagc caacaagggt ggcagcctgg ctctgaagtg gaattatgtg cttcaaacag 60 

gttgaaagag ggaaacagtc ttttcctgct tccagac atg aat cag gtc act att 115 

Met Asn Gin Val Thr He 
1 5 

caa tgg gat gca gta ata gcc ctt tac ata etc ttc age tgg tgt cat 163 
Gin Trp Asp Ala Val He Ala Leu Tyr He Leu Phe Ser Trp Cys His 
10 15 20 

gga gga att aca aat ata aac tgc tct ggc cac ate tgg gta gaa cca 211 
Gly Gly He Thr Asn lie Asn Cys Ser Gly His He Trp Val Glu Pro 
25 30 35 

gcc aca att ttt aag atg ggt gtg aat ate tct ata tat tgc caa gca 259 
Ala Thr He Phe Lys Met Gly Val Asn lie Ser He Tyr Cys Gin Ala 
40 45 50 



gca att aag aac tgc caa cca agg aaa ctt cat ttt tat aaa aat ggc 
Ala He Lys Asn Cys Gin Pro Arg Lys Leu His Phe Tyr Lys Asn Gly 
55 60 65 70 



307 
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ate aaa gaa aga ttt caa ate aca agg att aat aaa aca aca get egg 355 
lie Lys Glu Arg Phe Gin He Thr Arg He Asn Lys Thr Thr Ala Arg 
75 80 85 

ctt tgg tat aaa aac ttt ctg gaa cca cat get tct atg tac tgc act 403 
Leu Trp Tyr Lys Asn Phe Leu Glu Pro His Ala Ser Met Tyr Cys Thr 
90 95 : 100 

get gaa tgt ccc aaa cat ttt caa gag aca ctg ata tgt gga aaa gac 451 
Ala Glu Cys Pro Lys His Phe Gin Glu Thr Leu He Cys Gly Lys Asp 
105 110 115 

att tct tct gga tat ccg cca gat att cct gat gaa gta acc tgt gtc 499 
He Ser Ser Gly Tyr Pro Pro Asp He Pro Asp Glu Val Thr Cys Val 
120 125 130 

att tat gaa tat tea ggc aac atg act tgc acc tgg aat get ggg agg 547 
lie Tyr Glu Tyr Ser Gly Asn Met Thr Cys Thr Trp Asn Ala Gly Arg 
135 140 145; 150 

etc acc tac ata gac aca aaa tac gtg gta cat gtg aag agt tta gag 595 
Leu Thr Tyr He Asp Thr Lys Tyr Val Val His Val Lys Ser Leu Glu 
155 160 165 

aca gaa gaa gag caa cag tat etc acc tea age tat att aac ate tec 643 
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Thr Glu Glu Glu Gin Gin Tyr Leu Thr Ser Ser Tyr lie Asn He Ser 
170 175 180 

act gat tea tta caa ggt ggc aag aag tac ttg gtt tgg gtc caa gca 691 
Thr Asp Ser Leu Gin Gly Gly Lys Lys Tyr Leu Val Trp Val Gin Ala 
185 190 195 

gca aac gca eta ggc atg gaa gag tea aaa caa ctg caa att cac ctg 739 
Ala Asn Ala Leu Gly Met Glu Glu Ser Lys Gin Leu Gin He His Leu 
200 205 210 

gat gat ata gtg ata ctt tct gca gec gtc att tec agg get gag act 787 
Asp Asp He Val He Leu Ser Ala Ala Val He Ser Arg Ala Glu Thr 
215 220 225 230 

ata aat get aca gtg ccc aag acc ata att tat tgg gat agt caa aca 835 
He Asn Ala Thr Val Pro Lys Thr lie He Tyr Trp Asp Ser Gin Thr 
235 240 245 

aca att gaa aag gtt tec tgt gaa atg aga tac aag get aca aca aac 883 
Thr He Glu Lys Val Ser Cys Glu Met Arg Tyr Lys Ala Thr Thr Asn 
250 255 260 



caa act tgg aat gtt aaa gaa ttt gac acc aat ttt aca tat gtg caa 
Gin Thr Trp Asn Val Lys Glu Phe Asp Thr Asn Phe Thr Tyr Val Gin 
265 270 275 



931 
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cag tea gaa ttc tac ttg gag cca aac att aag tac gta ttt caa gtg 979 
Gin Ser Glu Phe Tyr Leu Glu Pro Asn He Lys Tyr Val Phe Gin Val 
280 285 290 

aga tgt caa gaa aca ggc aaa agg tac tgg cag cct tgg agt tea ctg 1027 
Arg Cys Gin Glu Thr Gly Lys Arg Tyr Trp Gin Pro Trp Ser Ser Leu 
295 300 305. • 310 

ttt ttt cat aaa aca cct gaa aca ggt gag tgt act tat ata ttt tat 1075 
Phe Phe His Lys Thr Pro Glu Thr Gly Glu Cys Thr Tyr He Phe Tyr 
315 320 325 

tct gtt ggg ctt ttc ttt ata tat ctt ttc tgc tgagcacagt ggctcacgcc 1128 
Ser Val Gly Leu Phe Phe lie Tyr Leu Phe Cys 
330 335 

tgtaattcca gcactttgag aggecaagge aggaagattg ettgagecta ggagtttgag 1188 

actggcctgg gcaacatggt gagaccctag tctgtacaga aaaataataa ttattattag 1248 

cctgggtggt ggaatgeatt tgtagtcgea gctacttggg aggctgaggt agtaggattg 1308 

cgtgagcccg ggagtttgat gctgcagtga gctatgatca tcccactgct ctctagcctg 1368 



gaggaaagac caagaccctg tttcctaaaa agtttaaaac agccaggtgc agtggcttat 1428 
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gtctgtaatc ccagcacttt gggaggccaa ggtgggtgga ttaccttagg tcaggacttc 1488 
aagacctcct cggccgacat ggtgaaaccc tgtctctact aaaaatacga aaattagctg 1548 
ggcatggtgg caggtgcctg taatctcagc tactcggaag gctgaggcag gaaaattgct 1608 
tgaacccaag aagtggaggt tgcagtgaac tgagattgta ccaccgcact ccagcctggc 1668 
caagagagag agacttggtc tcaaaaaaaa ataaaaataa aaataataat aataaataag 1728 
ttaaaaacaa aataaagcta caagataaaa aaaaaaaaaa aaaaaaaaaa aaaaaa 1784 

<210> 2 
<211> 337 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Asn Gin Val Thr He Gin Trp Asp Ala Val He Ala Leu Tyr He 
15 10 15 

Leu Phe Ser Trp Cys His Gly Gly lie Thr Asn He Asn Cys Ser Gly 
20 25 30 
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His He Trp Val Glu Pro Ala Thr He Phe Lys Met Gly Val Asn He 
35 40 45 

Ser He Tyr Cys Gin Ala Ala He Lys Asn Cys Gin Pro Arg Lys Leu 
50 55 60 

His Phe Tyr Lys Asn Gly He Lys Glu Arg Phe Gin He Thr Arg He 
65 70 75 80 

Asn Lys Thr Thr Ala Arg Leu Trp Tyr Lys Asn Phe Leu Glu Pro His 
85 90 95 

Ala Ser Met Tyr Cys Thr Ala Glu Cys Pro Lys His Phe Gin Glu Thr 
100 105 110 

Leu He Cys Gly Lys Asp He Ser Ser Gly Tyr Pro Pro Asp He Pro 
115 120 125 

Asp Glu Val Thr Cys Val He Tyr Glu Tyr Ser Gly Asn Met Thr Cys 
130 135 140 

Thr Trp Asn Ala Gly Arg Leu Thr Tyr He Asp Thr Lys Tyr Val Val 
145 150 155 160 



His Val Lys Ser Leu Glu Thr Glu Glu Glu Gin Gin Tyr Leu Thr Ser 
165 170 175 
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Ser Tyr He Asn He Ser Thr Asp Ser Leu Gin Gly Gly Lys Lys Tyr 
180 185 190 

Leu Val Trp Val Gin Ala Ala Asn Ala Leu Gly Met Glu Glu Ser Lys 
195 200 205 

Gin Leu Gin He His Leu Asp Asp lie Val He Leu Ser Ala Ala Val 
210 215 220 

lie Ser Arg Ala Glu Thr lie Asn Ala Thr Val Pro Lys Thr He He 
225 230 235 240 

Tyr Trp Asp Ser Gin Thr Thr lie Glu Lys Val Ser Cys Glu Met Arg 
245 250 255 

Tyr Lys Ala Thr Thr Asn Gin Thr Trp Asn Val Lys Glu Phe Asp Thr 
260 265 270 

Asn Phe Thr Tyr Val Gin Gin Ser Glu Phe Tyr Leu Glu Pro Asn He 
275 280 285 

Lys Tyr Val Phe Gin Val Arg Cys Gin Glu Thr Gly Lys Arg Tyr Trp 
290 295 300 

Gin Pro Trp Ser Ser Leu Phe Phe His Lys Thr Pro Glu Thr Gly Glu 
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305 310 315 320 

Cys Thr Tyr lie Phe Tyr Ser Val Gly Leu Phe Phe He Tyr Leu Phe 
325 330 335 

Cys 



<210> 3 
<211> 1479 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> CDS 

<222> (98).. (1381) 

<400> 3 

atgacacagc caacaagggt ggcagcctgg ctctgaagtg gaattatgtg cttcaaacag 60 

gttgaaagag ggaaacagtc ttttcctgct tccagac atg aat cag gtc act att 115 

Met Asn Gin Val Thr He 
1 5 



caa tgg gat gca gta ata gcc ctt tac ata etc ttc age tgg tgt cat 



163 
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Gin Trp Asp Ala Val He Ala Leu Tyr He Leu Phe Ser Trp Cys His 
10 15 20 

gga gga att aca aat ata aac tgc tct ggc cac ate tgg gta gaa cca 211 
Gly Gly He Thr Asn He Asn Cys Ser Gly His He Trp Val Glu Pro 
25 30 35 

gec aca att ttt aag atg ggt gtg aat ate tct ata tat tgc caa gca 259 
Ala Thr He Phe Lys Met Gly Val Asn He Ser He Tyr Cys Gin Ala 
40 45 50 

gca att aag aac tgc caa cca agg aaa ctt cat ttt tat aaa aat ggc 307 
Ala He Lys Asn Cys Gin Pro Arg Lys Leu His Phe Tyr Lys Asn Gly 
55 60 65 70 

ate aaa gaa aga ttt caa ate aca agg att aat aaa aca aca get egg 355 
He Lys Glu Arg Phe Gin lie Thr Arg He Asn Lys Thr Thr Ala Arg 
75 80 85 

ctt tgg tat aaa aac ttt ctg gaa cca cat get tct atg tac tgc act 403 
Leu Trp Tyr Lys Asn Phe Leu Glu Pro His Ala Ser Met Tyr Cys Thr 
90 95 100 

get gaa tgt ccc aaa cat ttt caa gag aca ctg ata tgt gga aaa gac 451 
Ala Glu Cys Pro Lys His Phe Gin Glu Thr Leu He Cys Gly Lys Asp 
105 110 115 
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att tct tct gga tat ccg cca gat att cct gat gaa gta acc tgt gtc 499 
He Ser Ser Gly Tyr Pro Pro Asp lie Pro Asp Glu Val Thr Cys Val 
120 125 130 

att tat gaa tat tea ggc aac atg act tgc acc tgg aat get ggg agg 547 
He Tyr Glu Tyr Ser Gly Asn Met Thr Cys Thr Trp Asn Ala Gly Arg 

135 . 140 •-. 145 150 

etc acc tac ata gac aca aaa tac gtg gta cat gtg aag agt tta gag 595 
Leu Thr Tyr He Asp Thr Lys Tyr Val Val His Val Lys Ser Leu Glu 
155 160 165 

aca gaa gaa gag caa cag tat etc acc tea age tat att aac ate tec 643 
Thr Glu Glu Glu Gin Gin Tyr Leu Thr Ser Ser Tyr He Asn He Ser 
170 175 180 

act gat tea tta caa ggt ggc aag aag tac ttg gtt tgg gtc caa gca 691 
Thr Asp Ser Leu Gin Gly Gly Lys Lys Tyr Leu Val Trp Val Gin Ala 
185 190 r 195 

gca aac gca eta ggc atg gaa gag tea aaa caa ctg caa att cac ctg 739 
Ala Asn Ala Leu Gly Met Glu Glu Ser Lys Gin Leu Gin He His Leu 
200 205 210 

gat gat ata gtg ata ctt tct gca gee gtc att tec agg get gag act 787 
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Asp Asp He Val He Leu Ser Ala Ala Val He Ser Arg Ala Glu Thr 
215 220 225 230 

ata aat get aca gtg ccc aag acc ata att tat tgg gat agt caa aca 835 
He Asn Ala Thr Val Pro Lys Thr lie He Tyr Trp Asp Ser Gin Thr 
235 240 245 

aca att gaa aag gtt tec tgt gaa atg aga tac aag get aca aca aac 883 
Thr He Glu Lys Val Ser Cys Glu Met Arg Tyr Lys Ala Thr Thr Asn 
250 255 260 

caa act tgg aat gtt aaa gaa ttt gac acc aat ttt aca tat gtg caa 931 
Gin Thr Trp Asn Val Lys Glu Phe Asp Thr Asn Phe Thr Tyr Val Gin 
265 270 275 

cag tea gaa ttc tac ttg gag cca aac att aag tac gta ttt caa gtg 979 
Gin Ser Glu Phe Tyr Leu Glu Pro Asn He Lys Tyr Val Phe Gin Val 
280 285 290 

aga tgt caa gaa aca ggc aaa agg tac tgg cag cct tgg agt tea ctg 1027 
Arg Cys Gin Glu Thr Gly Lys Arg Tyr Trp Gin Pro Trp Ser Ser Leu 
295 300 305 310 

ttt ttt cat aaa aca cct gaa aca gtt ccc cag gtc aca tea aaa gca 1075 
Phe Phe His Lys Thr Pro Glu Thr Val Pro Gin Val Thr Ser Lys Ala 
315 320 325 
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ttc caa cat gac aca tgg aat tct ggg eta aca gtt get tec ate tct 1123 
Phe Gin His Asp Thr Trp Asn Ser Gly Leu Thr Val Ala Ser He Ser 
330 335 340 

aca ggg cac ctt act tct gac aac aga gga gac att gga ctt tta ttg 1171 
Thr Gly His Leu Thr Ser Asp Asn Arg Gly Asp He Gly Leu Leu Leu 
345 350 355 

gga atg ate gtc ttt get gtt atg ttg tea att ctt tct ttg att ggg 1219 
Gly Met He Val Phe Ala Val Met Leu Ser He Leu Ser Leu He Gly 
360 . 365 370 

ata ttt aac aga tea ttc cga act ggg att aaa aga agg ate tta ttg 1267 
He Phe Asn Arg Ser Phe Arg Thr Gly He Lys Arg Arg He Leu Leu 
375 380 385 390 

tta ata cca aag tgg ctt tat gaa gat att cct aat atg aaa aac age 1315 
Leu He Pro Lys Trp Leu Tyr Glu Asp He Pro Asn Met Lys Asn Ser 
395 400 405 

aat gtt gtg aaa atg eta cag cca ggt gtg gtg gtg tgc tec tgt gat 1363 
Asn Val Val Lys Met Leu Gin Pro Gly Val Val Val Cys Ser Cys Asp 
410 415 420 

ccc age tac ttg gga age tgaagtagga ggactgcttg ageccaggag 1411 
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Pro Ser Tyr Leu Gly Ser 
425 

tccaacacca gcttcacaac ataccaagac cctgtctcaa aaaaaaaaaa aaaaaaaaaa 1471 
aaaaaaaa 1479 

<210> 4 
<211> 428 
<212> PRT 
<213> Homo sapiens 

<400> 4 

Met Asn Gin Val Thr) He Gin Trp Asp Ala Val He Ala Leu Tyr lie 
15 10 15 

Leu Phe Ser Trp Cys His Gly Gly lie Thr Asn He Asn Cys Ser Gly 

. 20 25 30 

His He Trp Val Glu Pro Ala Thr He Phe Lys Met Gly Val Asn He 
35 40 45 

Ser He Tyr Cys Gin Ala Ala He Lys Asn Cys Gin Pro Arg Lys Leu 
50 55 60 
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His Phe Tyr Lys' Asn Gly He Lys Glu Arg Phe Gin He Thr Arg He 
65 70 75 80 

Asn Lys Thr Thr Ala Arg Leu Trp Tyr Lys Asn Phe Leu Glu Pro His 
85 90 95 

Ala Ser Met Tyr Cys Thr Ala Glu Cys Pro Lys His Phe Gin Glu Thr 
100 105 110 

Leu He Cys Gly Lys Asp He Ser Ser Gly Tyr Pro Pro Asp He Pro 
115 120 125 



Asp Glu Val Thr Cys Val He Tyr Glu Tyr Ser Gly Asn Met Thr Cys 
130 135 • 140 

Thr Trp Asn Ala Gly Arg Leu Thr Tyr He Asp Thr Lys Tyr Val Val 
145 150 155 160 

His Val Lys Ser Leu Glu Thr Glu Glu Glu Gin Gin Tyr Leu Thr Ser 
165 170 175 

Ser Tyr He Asn He Ser Thr Asp Ser Leu Gin Gly Gly Lys Lys Tyr 
180 185 190 



Leu Val Trp Val Gin Ala Ala Asn Ala Leu Gly Met Glu Glu Ser Lys 
195 200 205 
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Gin Leu Gin He His Leu Asp Asp lie Val He Leu Ser Ala Ala Val 
210 215 220 

He Ser Arg Ala Glu Thr He Asn Ala Thr Val Pro Lys Thr He He 
225 230 235 240 

Tyr Trp Asp Ser Gin Thr Thr He Glu Lys Val Ser Cys Glu Met Arg 
245 250 255 

Tyr Lys Ala Thr Thr Asn Gin Thr Trp Asn Val Lys Glu Phe Asp Thr 
260 265 270 

Asn Phe Thr Tyr Val Gin Gin Ser Glu Phe Tyr Leu Glu Pro Asn He 
275 280 285 

Lys Tyr Val Phe Gin Val Arg Cys Gin Glu Thr Gly Lys Arg Tyr Trp 
290 295 300 

Gin Pro Trp Ser Ser Leu Phe Phe His Lys Thr Pro Glu Thr Val Pro 
305 310 315 320 

Gin Val Thr Ser Lys Ala Phe Gin His Asp Thr Trp Asn Ser Gly Leu 
325 330 335 

Thr Val Ala Ser He Ser Thr Gly His Leu Thr Ser Asp Asn Arg Gly 
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340 345 350 

Asp He Gly Leu Leu Leu Gly Met He Val Phe Ala Val Met Leu Ser 
355 360 365 

He Leu Ser Leu He Gly He Phe Asn Arg Ser Phe Arg Thr Gly He 
370 375 380 

Lys Arg Arg lie Leu Leu Leu He Pro Lys Trp Leu Tyr Glu Asp He 
385 390 395 400 

Pro Asn Met Lys Asn Ser Asn Val Val Lys Met Leu Gin Pro Gly Val 
405 410 415 

Val Val Cys Ser Cys Asp Pro Ser Tyr Leu Gly Ser 
420 425 



<210> 5 
<2U> 2123 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> CDS 

<222> (98).. (1984) 
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<400> 5 

atgacacagc caacaagggt ggcagcctgg ctctgaagtg gaattatgtg cttcaaacag 60 

gttgaaagag ggaaacagtc ttttcctgct tccagac atg aat cag gtc act att 115 

Met Asn Gin Val Thr He 

" . 1 ' 5 



caa tgg gat gca gta ata gee ctt tac ata etc ttc age tgg tgt cat 163 
Gin Trp Asp Ala Val He Ala Leu Tyr He Leu Phe Ser Trp Cys His ' 
10 15 20 

gga gga att aca aat ata aac tgc tct ggc cac ate tgg gta gaa cca 211 
Gly Gly He Thr Asn He Asn Cys Ser Gly His He Trp Val Glu Pro 
25 30 35 

gec aca att ttt aag atg ggt gtg aat ate tct ata tat tgc caa gca 259 
Ala Thr He Phe Lys Met Gly Val Asn He Ser He Tyr Cys Gin Ala 
40 45 50 

gca att aag aac tgc caa cca agg aaa ctt cat ttt tat aaa aat ggc 307 
Ala He Lys Asn Cys Gin Pro Arg Lys Leu His Phe Tyr Lys Asn Gly 
55 60 65 70 

ate aaa gaa aga ttt caa ate aca agg att aat aaa aca aca get egg 355 
He Lys Glu Arg Phe Gin He Thr Arg He Asn Lys Thr Thr Ala Arg 
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75 80 85 

ctt tgg tat aaa aac ttt ctg gaa cca cat get tct atg tac tgc act 403 
Leu Trp Tyr Lys Asn Phe Leu Glu Pro His Ala Ser Met Tyr Cys Thr 
90 95 100 

get gaa tgt ccc aaa cat ttt caa gag aca ctg ata tgt gga aaa gac 451 
Ala Glu Cys Pro Lys His Phe Sin Glu Thr Leu He Cys Gly Lys Asp 
105 -110 115 

att tct tct gga tat ccg cca gat att cct gat gaa gta acc tgt gtc 499 
He Ser Ser Gly Tyr Pro Pro Asp He Pro Asp Glu Val Thr Cys Val 
120 125 130 

att tat gaa tat tea ggc aac atg act tgc acc tgg aat get ggg agg 547 
He Tyr Glu Tyr Ser Gly Asn Met Thr Cys Thr Trp Asn Ala Gly Arg 
135 140 145 150 

etc acc tac ata gac aca aaa tac gtg gta cat gtg aag agt tta gag 595 
Leu Thr Tyr He Asp Thr Lys Tyr Val Val His Val Lys Ser Leu Glu 
155 160 165 



aca gaa gaa gag caa cag tat etc acc tea age tat att aac ate tec 
Thr Glu Glu Glu Gin Gin Tyr Leu Thr Ser Ser Tyr lie Asn He Ser 
170 175 180 



643 
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act gat tea tta caa ggt ggc aag aag tac ttg gtt tgg gtc caa gca 691 
Thr Asp Ser Leu Gin Gly Gly Lys Lys Tyr Leu Val Trp Val Gin Ala 
185 190 195 

gca aac gca eta ggc atg gaa gag tea aaa caa ctg caa att cac ctg 739 
Ala Asn Ala Leu Gly Met Glu Glu Ser Lys Gin Leu Gin He His Leu 
200 205 210 

gat gat ata gtg ata ctt tct gca gec gtc att tec agg get gag act 787 
Asp Asp He Val He Leu Ser Ala Ala Val He Ser Arg Ala Glu Thr 
215 220 225 230 

ata aat get aca gtg ccc aag acc ata att tat tgg gat agt caa aca 835 
He Asn Ala Thr Val Pro Lys Thr He He Tyr Trp Asp Ser Gin Thr 
235 240 245 

aca att gaa aag gtt tec tgt gaa atg aga tac aag get aca aca aac 883 
Thr He Glu Lys Val Ser Cys Glu Met Arg Tyr Lys Ala Thr Thr Asn 
.250 255 260 

caa act tgg aat gtt aaa gaa ttt gac acc aat ttt aca tat gtg caa 931 
Gin Thr Trp Asn Val Lys Glu Phe Asp Thr Asn Phe Thr Tyr Val Gin 
265 270 275 

cag tea gaa ttc tac ttg gag cca aac att aag tac gta ttt caa gtg 979 
Gin Ser Glu Phe Tyr Leu Glu Pro Asn He Lys Tyr Val Phe Gin Val 



WO 01/23556 



PCT/JP00/06654 



21/53 

280 285 290 

aga tgt caa gaa aca ggc aaa agg tac tgg cag cct tgg agt tea ctg 1027 
Arg Cys Gin Glu Thr Gly Lys Arg Tyr Trp Gin Pro Trp Ser Ser Leu 
295 300 305 310 

ttt ttt cat aaa aca cct gaa aca gtt ccc cag gtc aca tea aaa gca 1075 
Phe Phe His Lys Thr Pro Glu Thr Val Pro Gin Val Thr Ser Lys Ala 
315 320 325 

ttc caa cat gac aca tgg aat tct ggg eta aca gtt get tec ate tct 1123 
Phe Gin His Asp Thr Trp Asn Ser Gly Leu Thr Val Ala Ser He Ser 
330 335 340 

aca ggg cac ctt act tct gac aac aga gga gac att gga ctt tta ttg 1171 
Thr Gly His Leu Thr Ser Asp Asn Arg Gly Asp He Gly Leu Leu Leu 
345 350 355 

gga atg ate gtc ttt get gtt atg ttg tea att ctt tct ttg att ggg 1219 
Gly Met He Val Phe Ala Val Met Leu Ser He Leu Ser Leu lie Gly 
360 365 370 



aca ttt aac aga tea ttc cga act ggg att aaa aga agg ate tta ttg 
Thr Phe Asn Arg Ser Phe Arg Thr Gly He Lys Arg Arg He Leu Leu 
375 380 385 390 



1267 
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tta ata cca aag tgg ctt tat gaa gat att cct aat atg aaa aac age 
Leu He Pro Lys Trp Leu Tyr Glu Asp He Pro Asn Met Lys Asn Ser 
395 400 405 



1315 



aat gtt gtg aaa atg eta cag gaa aat agt gaa ctt atg aat aat aat 
Asn Val Val Lys Met Leu Gin Glu Asn Ser Glu Leu Met Asn Asn Asn 
410 415 420 



1363 



tec agt gag cag gtc eta tat gtt gat ccc atg att aca gag ata aaa 
Ser Ser Glu Gin Val Leu Tyr Val Asp Pro Met lie Thr Glu He Lys 
425 430 435 



1411 



gaa ate ttc ate cca gaa cac aag cct aca gac tac aag aag gag aat 1459 
Glu lie Phe lie Pro Glu His Lys Pro Thr Asp Tyr Lys Lys Glu Asn 
440 445 450 

aca gga ccc ctg gag aca aga gac tac ccg caa aac teg eta ttc gac 1507 
Thr Gly Pro Leu Glu Thr Arg Asp Tyr Pro Gin Asn Ser Leu Phe Asp 
455 460 465 470 



aat act aca gtt gta tat att cct gat etc aac act gga tat aaa ccc 1555 
Asn Thr Thr Val Val Tyr He Pro Asp Leu Asn Thr Gly Tyr Lys Pro 
475 480 485 



caa att tea aat ttt ctg cct gag gga age cat etc agt aat aat aat 1603 
Gin He Ser Asn Phe Leu Pro Glu Gly Ser His Leu Ser Asn Asn Asn 



WO 01/23556 



PCT/JP00/06654 



23/53 

490 495 500 

gaa att act tec tta aca ctt aaa cca cca gtt gat tec tta gac tea 1651 
Glu He Thr Ser Leu Thr Leu Lys Pro Pro Val Asp Ser Leu Asp Ser 
505 510 515 

gga aat aat ccc agg tta caa aag cat cct aat ttt get ttt tct gtt 1699 
Gly Asn Asn Pro Arg Leu Gin Lys His Pro Asn Phe Ala Phe Ser Val 
520 525 530 

tea agt gtg aat tea eta age aac aca ata ttt ctt gga gaa tta age 1747 
Ser Ser Val Asn Ser Leu Ser Asn Thr He Phe Leu Gly Glu Leu Ser 
535 540 545 550 

etc ata tta aat caa gga gaa tgc agt tct cct gac ata caa aac tea 1795 
Leu He Leu Asn Gin Gly Glu Cys Ser Ser Pro Asp He Gin Asn Ser 
555 560 565 

gta gag gag gaa acc acc atg ctt ttg gaa aat gat tea ccc agt gaa 1843 
Val Glu Glu Glu Thr Thr Met Leu Leu Glu Asn Asp Ser Pro Ser Glu 
570 575 580 

act att cca gaa cag acc ctg ctt cct gat gaa ttt gtc tec tgt ttg 1891 
Thr He Pro Glu Gin Thr Leu Leu Pro Asp Glu Phe Val Ser Cys Leu 
585 590 595 
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ggg ate gtg aat gag gag ttg cca tct att aat act tat ttt cca caa 1939 
Gly He Val Asn Glu Glu Leu Pro Ser He Asn Thr Tyr Phe Pro Gin 
600 605 610 

aat att ttg gaa age cac ttc aat agg att tea etc ttg gaa aag 1984 
Asn He Leu Glu Ser His Phe Asn Arg He Ser Leu Leu Glu Lys 
615 620 625 

tagagctgtg tggtcaaaat caatatgaga aagctgeett gcaatctgaa cttgggtttt 2044 
ccctgcaata gaaattgaat tctgcctctt tttgaaaaaa atgtattcac atcccaaaaa 2104 
aaaaaaaaaa aaaaaaaaa 2123 



<210> 6 
<211> 629 
<212> PET 
<213> Homo sapiens 



<400> 6 

Met Asn Gin Val Thr He Gin Trp Asp Ala Val He Ala Leu Tyr He 
1 5 10 15 

Leu Phe Ser Trp Cys His Gly Gly He Thr Asn He Asn Cys Ser Gly 
20 25 30 
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His He Trp Val Glu Pro Ala Thr lie Phe Lys Met Gly Val Asn He 
35 40 45 

Ser He Tyr Cys Gin Ala Ala He Lys Asn Cys Gin Pro Arg Lys Leu 
50 55 60 

His Phe Tyr Lys Asn Gly lie Lys Glu Arg Phe Gin He Thr Arg lie 
65 70 75 80 

Asn Lys Thr Thr Ala Arg Leu Trp Tyr Lys Asn Phe Leu Glu Pro His 
85 90 95 

Ala Ser Met Tyr Cys Thr Ala Glu Cys Pro Lys His Phe Gin Glu Thr 
100 105 110 

Leu He Cys Gly Lys Asp lie Ser Ser Gly Tyr Pro Pro Asp He Pro 
115 120 125 

Asp Glu Val Thr Cys Val lie Tyr Glu Tyr Ser Gly Asn Met Thr Cys 
130 . 135 140 

Thr Trp Asn Ala Gly Arg Leu Thr Tyr He Asp Thr Lys Tyr Val Val 
145 150 155 160 



His Val Lys Ser Leu Glu Thr Glu Glu Glu Gin Gin Tyr Leu Thr Ser 
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165 170 175 

Ser Tyr He Asn He Ser Thr Asp Ser Leu Gin Gly Gly Lys Lys Tyr 
180 185 190 

Leu Val Trp Val Gin Ala Ala Asn Ala Leu Gly Met Glu Glu Ser Lys 
195 200 205 

Gin Leu Gin lie His Leu Asp Asp He Val He Leu Ser Ala Ala Val 
210 215 220 

He Ser Arg Ala Glu Thr He Asn Ala Thr Val Pro Lys Thr He He 
225 230 235 240 

Tyr Trp Asp Ser Gin Thr Thr lie Glu Lys Val Ser Cys Glu Met Arg 
245 250 255 

Tyr Lys Ala Thr Thr Asn Gin Thr Trp Asn Val Lys Glu Phe Asp Thr 
260 265 270 

Asn Phe Thr Tyr Val Gin Gin Ser Glu Phe Tyr Leu Glu Pro Asn He 
275 280 285 



Lys Tyr Val Phe Gin Val Arg Cys Gin Glu Thr Gly Lys Arg Tyr Trp 
290 295 300 



WO 01/23556 



PCT/JP00/06654 



27/53 

Gin Pro Trp Ser Ser Leu Phe Phe His Lys Thr Pro Glu Thr Val Pro 
305 310 315 320 

Gin Val Thr Ser Lys Ala Phe Gin His Asp Thr Trp Asn Ser Gly Leu 
325 330 335 

Thr Val Ala Ser He Ser Thr Gly His Leu Thr Ser Asp Asn Arg Gly 
340 345 350 

Asp He Gly Leu Leu Leu Gly Met He Val Phe Ala Val Met Leu Ser 
355 360 365 

He Leu Ser Leu He Gly Thr Phe Asn Arg Ser Phe Arg Thr Gly He 
370 375 380 

Lys Arg Arg He Leu Leu Leu He Pro Lys Trp Leu Tyr Glu Asp He 
385 390 395 400 

Pro Asn Met Lys Asn Ser Asn Val Val Lys Met Leu Gin Glu Asn Ser 
405 410 415 

Glu Leu Met Asn Asn Asn Ser Ser Glu Gin Val Leu Tyr Val Asp Pro 
420 425 430 

Met He Thr Glu He Lys Glu He Phe He Pro Glu His Lys Pro Thr 
435 440 445 
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Asp Tyr Lys Lys Glu Asn Thr Gly Pro Leu Glu Thr Arg Asp Tyr Pro 
450 455 460 

Gin Asn Ser Leu Phe Asp Asn Thr Thr Val Val Tyr lie Pro Asp Leu 
465 470 475 480 

Asn Thr Gly Tyr Lys Pro Gin He Ser Asn Phe Leu Pro Glu Gly Ser 
485 490 495 

His Leu Ser Asn Asn Asn Glu He Thr Ser Leu Thr Leu Lys Pro Pro 
500 505 510 

Val Asp Ser Leu Asp Ser Gly Asn Asn Pro Arg Leu Gin Lys His Pro 
515 520 525 

Asn Phe Ala Phe Ser Val Ser Ser Val Asn Ser Leu Ser Asn Thr He 
530 535 540 

Phe Leu Gly Glu Leu Ser Leu He Leu Asn Gin Gly Glu Cys Ser Ser 
545 550 555 560 

Pro Asp He Gin Asn Ser Val Glu Glu Glu Thr Thr Met Leu Leu Glu 
565 570 575 

Asn Asp Ser Pro Ser Glu Thr He Pro Glu Gin Thr Leu Leu Pro Asp 
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580 585 590 

Glu Phe Val Ser Cys Leu Gly He Val Asn Glu Glu Leu Pro Ser He 
595 600 605 

Asn Thr Tyr Phe Pro Gin Asn He Leu Glu Ser His Phe Asn Arg He 
610 615 620 

Ser Leu Leu Glu Lys 
625 



<210> 7 
<211> 1301 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1). .(1284) 

<400> 7 

atg aat cag gtc act att caa tgg gat gca gta ata gcc ctt tac ata 48 
Met Asn Gin Val Thr He Gin Trp Asp Ala Val lie Ala Leu Tyr He 
15 10 15 
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etc ttc age tgg tgt cat gga gga att aca aat ata aac tgc tct ggc 96 
Leu Phe Ser Trp Cys His Gly Gly He Thr Asn He Asn Cys Ser Gly 
20 25 30 

cac ate tgg gta gaa cca gee aca att ttt aag atg ggt atg aat ate 144 
His He Trp Val Glu Pro Ala Thr He Phe Lys Met Gly Met Asn He 
35 40 45 

tct ata tat tgc caa gca gca att aag aac tgc caa cca agg aaa ctt 192 
Ser He Tyr Cys Gin Ala Ala He Lys Asn Cys Gin Pro Arg Lys Leu 
50 55 60 

cat ttt tat aaa aat ggc ate aaa gaa aga ttt caa ate aca agg att 240 
His Phe Tyr Lys Asn Gly lie Lys Glu Arg Phe Gin He Thr Arg He 
65 70 75 80 

aat aaa aca aca get egg ctt tgg tat aaa aac ttt ctg gaa cca cat 288 
Asn Lys Thr Thr Ala Arg Leu Trp Tyr Lys Asn Phe Leu Glu Pro His 
85 90 95 

get tct atg tac tgc act get gaa tgt ccc aaa cat ttt caa gag aca 336 
Ala Ser Met Tyr Cys Thr Ala Glu Cys Pro Lys His Phe Gin Glu Thr 
100 105 110 



ctg ata tgt gga aaa gac att tct tct gga tat ccg cca gat att cct 
Leu He Cys Gly Lys Asp He Ser Ser Gly Tyr Pro Pro Asp He Pro 



384 
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115 120 125 

gat gaa gta acc tgt gtc att tat gaa tat tea ggc aac atg act tgc 432 
Asp Glu Val Thr Cys Val lie Tyr Glu Tyr Ser Gly Asn Met Thr Cys 
130 135 140 

acc tgg aat get ggg aag etc acc tac ata gac aca aaa tac gtg gta 480 
Thr Trp Asn Ala Gly Lys Leu Thr Tyr He Asp Thr Lys Tyr Val Val 
145 150 155 160 

cat gtg aag agt tta gag aca gaa gaa gag caa cag tat etc acc tea 528 
His Val Lys Ser Leu Glu Thr Glu Glu Glu Gin Gin Tyr Leu Thr Ser 
165 170 175 

age tat att aac ate tec act gat tea tta caa ggt ggc aag aag tac 576 
Ser Tyr He Asn He Ser Thr Asp Ser Leu Gin Gly Gly Lys Lys Tyr 
180 185 190 

ttg gtt tgg gtc caa gca gca aac gca eta ggc atg gaa gag tea aaa 624 
Leu Val Trp Val Gin Ala Ala Asn Ala Leu Gly Met Glu Glu Ser Lys 
195 200 205 



caa ctg caa att cac ctg gat gat ata gtg ata cct tct gca gee gtc 
Gin Leu Gin He His Leu Asp Asp He Val He Pro Ser Ala Ala Val 
210 215 220 



672 
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att tec agg get gag act ata aat get aca gtg ccc aag ace ata att 720 
He Ser Arg Ala Glu Thr He Asn Ala Thr Val Pro Lys Thr He He 
225 230 235 240 

tat tgg gat agt caa aca aca att gaa aag gtt tec tgt gaa atg aga 768 
Tyr Trp Asp Ser Gin Thr Thr lie Glu Lys Val Ser Cys Glu Met Arg 
245 250 255 

tac aag get aca aca aac caa act tgg aat gtt aaa gaa ttt gac acc 816 
Tyr Lys Ala Thr Thr Asn Gin Thr Trp Asn Val Lys Glu Phe Asp Thr 
260 265 270 

aat ttt aca tat gtg caa cag tea gaa ttc tac ttg gag cca aac att 864 
Asn Phe Thr Tyr Val Gin Gin Ser Glu Phe Tyr Leu Glu Pro Asn He 
275 280 285 

aag tac gta ttt caa gtg aga tgt caa gaa aca ggc aaa agg tac tgg 912 
Lys Tyr Val Phe Gin Val Arg Cys Gin Glu Thr Gly Lys Arg Tyr Trp 
290 295 300 

cag cct tgg agt tea ctg ttt ttt cat aaa aca cct gaa aca gtt ccc 960 
Gin Pro Trp Ser Ser Leu Phe Phe His Lys Thr Pro Glu Thr Val Pro 
305 310 315 320 

cag gtc aca tea aaa gca ttc caa cat gac aca tgg aat tct ggg eta 1008 
Gin Val Thr Ser Lys Ala Phe Gin His Asp Thr Trp Asn Ser Gly Leu 
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325 330 335 

aca gtt get tec ate tct aca ggg cac ctt act tct gac aac aga gga 1056 
Thr Val Ala Ser He .Sep Thr Gly His Leu Thr Ser Asp Asn Arg Gly 
340 345 350 

gac att gga ctt tta ttg gga atg ate gtc ttt get gtt atg ttg tea 1104 
Asp He Gly Leu Leu Leu Gly Met He Val Phe Ala Val Met Leu Sep 
355 360 365 

att ctt tct ttg att ggg ata ttt aac aga tea ttc cga act ggg att 1152 
He Leu Ser Leu He Gly He Phe Asn Arg Ser Phe Arg Thr Gly He 
370 375 380 

aaa aga agg ate tta ttg tta ata cca aag tgg ctt tat gaa gat att 1200 
Lys Arg Arg He Leu Leu Leu He Pro Lys Trp Leu Tyr Glu Asp He 
385 390 395 400 

cct aat atg aaa aac age aat gtt gtg aaa atg eta cag cca ggt gtg 1248 
Pro Asn Met Lys Asn Ser Asn Val Val Lys Met Leu Gin Pro Gly Val 
405 410 415 



gtg gtg tgc tec tgt gat ccc age tac ttg gga age tgaagtagga 
Val Val Cys Ser Cys Asp Pro Ser Tyr Leu Gly Ser 
420 425 



1294 
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ggactgc 1301 



<210> 8 
<211> 428 
<212> PRT 

<213> Homo sapiens 
<400> 8 

Met Asn Gin Val Thr He Gin Trp Asp Ala Val He Ala Leu Tyr He 
1 5 10 15 

Leu Phe Ser Trp Cys His Gly Gly He Thr Asn He Asn Cys Ser Gly 
20 25 30 

His lie Trp Val Glu Pro Ala Thr He Phe Lys Met Gly Met Asn He 
35 40 45 

Ser He Tyr Cys Gin Ala Ala He Lys Asn Cys Gin Pro Arg Lys Leu 
50 55 60 

His Phe Tyr Lys Asn Gly He Lys Glu Arg Phe Gin He Thr Arg He 
65 70 75 80 



Asn Lys Thr Thr Ala Arg Leu Trp Tyr Lys Asn Phe Leu Glu Pro His 
85 90 95 
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Ala Ser Met Tyr Cys Thr Ala Glu Cys Pro Lys His Phe Gin Glu Thr 
100 105 110 

Leu He Cys Gly Lys Asp He Ser Ser Gly Tyr Pro Pro Asp He Pro 
115 120 125 

Asp Glu Val Thr Cys Val He Tyr Glu Tyr Ser Gly Asn Met Thr Cys 
130 135 140 

Thr Trp Asn Ala Gly Lys Leu Thr Tyr He Asp Thr Lys Tyr Val Val 
145 150 155 160 

His Val Lys Ser Leu Glu Thr Glu Glu Glu Gin Gin Tyr Leu Thr Ser 
165 170 175 

Ser Tyr He Asn He Ser Thr Asp Ser Leu Gin Gly Gly Lys Lys Tyr 
180 185 190 

Leu Val Trp Val Gin Ala Ala Asn Ala Leu Gly Met Glu Glu Ser Lys 
195 200 205 

Gin Leu Gin He His Leu Asp Asp He Val He Pro Ser Ala Ala Val 
210 215 220 

He Ser Arg Ala Glu Thr He Asn Ala Thr Val Pro Lys Thr He He 
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225 



230 



235 



240 



Tyr Trp Asp Ser Gin Thr Thr He Glu Lys Val Ser Cys Glu Met Arg 
245 250 255 



Tyr Lys Ala Thr Thr Asn Gin Thr Trp Asn Val Lys Glu Phe Asp Thr 
260 265 270 

Asn Phe Thr Tyr Val Gin Gin Ser Glu Phe Tyr Leu Glu Pro Asn lie 
275 280 285 

Lys Tyr Val Phe Gin Val Arg Cys Gin Glu Thr Gly Lys Arg Tyr Trp 
290 295 300 

Gin Pro Trp Ser Ser Leu Phe Phe His Lys Thr Pro Glu Thr Val Pro 
305 310 315 320 

Gin Val Thr Ser Lys Ala Phe Gin His Asp Thr Trp Asn Ser Gly Leu 
325 330 335 

Thr Val Ala Ser He Ser Thr Gly- His Leu Thr Ser Asp Asn Arg Gly 
340 345 350 



Asp He Gly Leu Leu Leu Gly Met He Val Phe Ala Val Met Leu Ser 
355 360 365 
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He Leu Ser Leu He Gly He Phe Asn Arg Ser Phe Arg Thr Gly He 
370 375 380 

Lys Arg Arg He Leu Leu Leu He Pro Lys Trp Leu Tyr Glu Asp He 
385 390 395 400 

Pro Asn Met Lys Asn Ser Asn Val Val Lys Met Leu Gin Pro Gly Val 
405 410 . 415 

Val Val Cys Ser Cys Asp Pro Ser Tyr Leu Gly Ser 
420 425 

<210> 9 
<211> 1910 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(1887) 

<400> 9 

atg aat cag gtc act att caa tgg gat gca gta ata gcc ctt tac ata 48 
Met Asn Gin Val Thr He Gin Trp Asp Ala Val lie Ala Leu Tyr He 
1 5 10 15 
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etc ttc age tgg tgt cat gga gga att aca aat ata aac tgc tct ggc 96 
Leu Phe Ser Trp Cys His Gly Gly He Thr Asn He Asn Cys Ser Gly 
20 25 30 

cac ate tgg gta gaa cca gee aca att ttt aag atg ggt atg aat ate 144 
His He Trp Val Glu Pro Ala Thr He Phe Lys Met Gly Met Asn lie 
35 40 45 . 

tct ata tat tgc. caa gca gca att aag aac tgc caa cca agg aaa ctt 192 
Ser He Tyr Cys Gin Ala Ala lie Lys Asn Cys Gin Pro Arg Lys Leu 
50 55 60 

cat ttt tat aaa aat ggc ate aaa gaa aga ttt caa ate aca agg att 240 
His Phe Tyr Lys Asn Gly He Lys Glu Arg Phe Gin He Thr Arg He 
65 70 75 80 

aat aaa aca aca get egg ctt tgg tat aaa aac ttt ctg gaa cca cat 288 
Asn Lys Thr Thr Ala Arg Leu Trp Tyr Lys Asn Phe Leu Glu Pro His 
85 90 95 

get tct atg tac tgc act get gaa tgt ccc aaa cat ttt caa gag aca 336 
Ala Ser Met Tyr Cys Thr Ala Glu Cys Pro Lys His Phe Gin Glu Thr 
100 105 110 

ctg ata tgt gga aaa gac att tct tct gga tat ccg cca gat att cct 384 
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Leu He Cys Gly Lys Asp He Ser Ser Gly Tyr Pro Pro Asp lie Pro 
115 120 125 

gat gaa gta acc tgt gtc att tat gaa tat tea ggc aac atg act tgc 432 
Asp Glu Val Thr Cys Val He Tyr Glu Tyr Ser Gly Asn Met Thr Cys 
130 135 140 

acc tgg aat get ggg aag etc acc tac ata gac aca aaa tac gtg gta 480 
Thr Trp Asn Ala Gly Lys Leu Thr Tyr He Asp Thr Lys Tyr Val Val 
145 150 155 160 

cat gtg aag agt tta gag aca gaa gaa gag caa cag tat etc acc tea 528 
His Val Lys Ser Leu Glu Thr Glu Glu Glu Gin Gin Tyr Leu Thr Ser 
165 170 175 

age tat att aac ate tec act gat tea tta caa ggt ggc aag aag tac 576 
Ser Tyr He Asn He Ser Thr Asp Ser Leu Gin Gly Gly Lys Lys Tyr 
180 185 190 

ttg gtt tgg gtc caa gca gca aac gca eta ggc atg gaa gag tea aaa 624 
Leu Val Trp Val Gin Ala Ala Asn Ala Leu Gly Met Glu Glu Ser Lys 
195 200 205 



caa ctg caa att cac ctg gat gat ata gtg ata cct tct gca gec gtc 
Gin Leu Gin He His Leu Asp Asp He Val He Pro Ser Ala Ala Val 
210 215 220 



672 
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att tec agg get gag act ata aat get aca gtg ccc aag ace ata att 720 
He Ser Arg Ala Glu Thr He Asn Ala Thr Val Pro Lys Thr He He 
225 230 235 240 

tat tgg gat agt caa aca aca att gaa aag gtt tec tgt gaa atg aga 768 
Tyr Trp Asp Ser Gin Thr Thr He Glu Lys Val Ser Cys Glu Met Arg 
245 250 . 255 

tac aag get aca aca aac caa act tgg aat gtt aaa gaa ttt gac acc 816 
Tyr Lys Ala Thr Thr Asn Gin Thr Trp Asn Val Lys Glu Phe Asp Thr 
260 265 270 

aat ttt aca tat gtg caa cag tea gaa ttc tac ttg gag cca aac att 864 
Asn Phe Thr Tyr Val Gin Gin Ser Glu Phe Tyr Leu Glu Pro Asn He 
275 280 285 

aag tac gta ttt caa gtg aga tgt caa gaa aca ggc aaa agg tac tgg 912 
Lys Tyr Val Phe Gin Val Arg Cys Gin Glu Thr Gly Lys Arg Tyr Trp 
290 295 300 

cag cct tgg agt tea ctg ttt ttt cat aaa aca cct gaa aca gtt ccc 960 
Gin Pro Trp Ser Ser Leu Phe Phe His Lys Thr Pro Glu Thr Val Pro 
305 310 315 320 



cag gtc aca tea aaa gca ttc caa cat gac aca tgg aat tct ggg eta 1008 
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Gin Val Thr Ser Lys Ala Phe Gin His Asp Thr Trp Asn Ser Gly Leu 
325 330 335 

aca gtt get tec ate tct aca ggg cac ctt act tct gac aac aga gga 1056 
Thr Val Ala Ser He Ser Thr Gly His Leu Thr Ser Asp Asn Arg Gly 
340 345 350 

gac att gga ctt tta ttg gga atg ate gtc ttt get gtt atg ttg tea 1104 
Asp He Gly Leu Leu Leu Gly Met He Val Phe Ala Val Met Leu Ser 
355 360 365 

att ctt tct ttg att ggg ata ttt aac aga tea ttc cga act ggg att 1152 
lie Leu Ser Leu He Gly He Phe Asn Arg Ser Phe Arg Thr Gly lie 
370 375 380 

aaa aga agg ate tta ttg tta ata cca aag tgg ctt tat gaa gat att 1200 
Lys Arg Arg lie Leu Leu Leu He Pro Lys Trp Leu Tyr Glu Asp He 
385 390 395 400 

cct aat atg aaa aac age aat gtt gtg aaa atg eta cag gaa aat agt 1248 
Pro Asn Met Lys Asn Ser Asn Val Val Lys Met Leu Gin Glu Asn Ser 
405 410 415 

gaa ctt atg aat aat aat tec agt gag cag gtc eta tat gtt gat ccc 1296 
Glu Leu Met Asn Asn Asn Ser Ser Glu Gin Val Leu Tyr Val Asp Pro 
420 425 430 
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atg att aca gag ata aaa gaa ate ttc ate cca gaa cac aag cct aca 1344 
Met He Thr Glu He Lys Glu He Phe He Pro Glu His Lys Pro Thr 
435 440 445 

gac tae aag aag gag aat aca gga ccc ctg gag aca aga gac tac ccg 1392 
Asp Tyr Lys Lys Glu Asn Thr Gly Pro Leu Glu Thr Arg Asp Tyr Pro 
450 455 460 

caa aac teg eta ttc gac aat act aca gtt gta tat att cct gat etc 1440 
Gin Asn Ser Leu Phe Asp Asn Thr Thr Val Val Tyr He Pro Asp Leu 
465 470 475 480 

aac act gga tat aaa ccc caa att tea aat ttt ctg cct gag gga age 1488 
Asn Thr Gly Tyr Lys Pro Gin He Ser Asn Phe Leu Pro Glu Gly Ser 
485 490 495 

cat etc agt aat aat aat gaa att act tec tta aca ctt aaa cca cca 1536 
His Leu Ser Asn Asn Asn Glu He Thr Ser Leu Thr Leu Lys Pro Pro 
500 505 510 

gtt gat tec tta gac tea gga aat aat ccc agg tta caa aag cat cct 1584 
Val Asp Ser Leu Asp Ser Gly Asn Asn Pro Arg Leu Gin Lys His Pro 
515 520 525 



aat ttt get ttt tct gtt tea agt gtg aat tea eta age aac aca ata 1632 
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Asn Phe Ala Phe Ser Val Ser Ser Val Asn Ser Leu Ser Asn Thr He 
530 535 540 

ttt ctt gga gaa tta age etc ata tta aat caa gga gaa tgc agt tct 1680 
Phe Leu Gly Glu Leu Ser Leu He Leu Asn Gin Gly Glu Cys Ser Ser 
545 550 555 560 

cct gac ata caa aac tea gta gag gag gaa acc acc atg ctt ttg gaa 1728 
Pro Asp lie Gin Asn Ser Val Glu Glu Glu Thr Thr Met Leu Leu Glu 
565 570 575 

aat gat tea ccc agt gaa act att cca gaa cag acc ctg ctt cct gat 1776 
Asn Asp Ser Pro Ser Glu Thr He Pro Glu Gin Thr Leu Leu Pro Asp 
580 585 590 

gaa ttt gtc tec tgt ttg ggg ate gtg aat gag gag ttg cca tct att 1824 
Glu Phe Val Ser Cys Leu Gly lie Val Asn Glu Glu Leu Pro Ser He 
595 600 605 

aat act tat ttt cca caa aat att ttg gaa age cac ttc aat agg att 1872 
Asn Thr Tyr Phe Pro Gin Asn He Leu Glu Ser His Phe Asn Arg He 
610 615 620 



tea etc ttg gaa aag tagagctgtg tggtcaaaat caa 

Ser Leu Leu Glu Lys 

625 



1910 
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44/53 



<210> 10 
<211> 629 
<212> PRT 
<213> Homo sapiens 



<400> 10 

Met Asn Gin Val Thr lie Gin Trp Asp Ala Val He Ala Leu Tyr He 
1 5 10 15 

Leu Phe Ser Trp Cys His Gly Gly He Thr Asn He Asn Cys Ser Gly 
20 25 30 

His He Trp Val Glu Pro Ala Thr He Phe Lys Met Gly Met Asn He 
35 40 45 

Ser He Tyr Cys Gin Ala Ala lie Lys Asn Cys Gin Pro Arg Lys Leu 
50 55 60 

His Phe Tyr Lys Asn Gly He Lys Glu Arg Phe Gin He Thr Arg He 
65 70 75 80 

Asn Lys Thr Thr Ala Arg Leu Trp Tyr Lys Asn Phe Leu Glu Pro His 
85 90 95 
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Ala Ser Met Tyr Cys Thr Ala Glu Cys Pro Lys His Phe Gin Glu Thr 
100 105 110 

Leu He Cys Gly Lys Asp He Ser Ser Gly Tyr Pro Pro Asp He Pro 
115 120 125 

Asp Glu Val Thr Cys Val He Tyr Glu Tyr Ser Gly Asn Met Thr Cys 
130 135 140 

Thr Trp Asn Ala Gly Lys Leu Thr Tyr He Asp Thr Lys Tyr Val Val 
145 150 155 160 

His Val Lys Ser Leu Glu Thr Glu Glu Glu Gin Gin Tyr Leu Thr Ser 
165 170 175 

Ser Tyr He Asn He Ser Thr Asp Ser Leu Gin Gly Gly Lys Lys Tyr 
180 185 190 

Leu Val Trp Val Gin Ala Ala Asn Ala Leu Gly Met Glu Glu Ser Lys 
195 200 205 

Gin Leu Gin He His Leu Asp Asp He Val He Pro Ser Ala Ala Val 
210 215 220 



He Ser Arg Ala Glu Thr He Asn Ala Thr Val Pro Lys Thr He lie 

225 . 230 235 240 
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Tyr Trp Asp Ser Gin Thr Thr He Glu Lys Val Ser Cys Glu Met Arg 
245 250 255 

Tyr Lys Ala Thr Thr Asn Gin Thr Trp Asn Val Lys Glu Phe Asp Thr 
260 265 270 

Asn Phe Thr Tyr Val Gin Gin Ser Glu Phe Tyr Leu Glu Pro Asn lie 
275 280 285 

Lys Tyr Val Phe Gin Val Arg Cys Gin Glu Thr Gly Lys Arg Tyr Trp 
290 295 300 

Gin Pro Trp Ser Ser Leu Phe Phe His Lys Thr Pro Glu Thr Val Pro 
305 310 315 320 

Gin Val Thr Ser Lys Ala Phe Gin His Asp Thr Trp Asn Ser Gly Leu 
325 330 335 

Thr Val Ala Ser He Ser Thr Gly His Leu Thr Ser Asp Asn Arg Gly 
340 345 350 

Asp He Gly Leu Leu Leu Gly Met He Val Phe Ala Val Met Leu Ser 
355 360 365 

He Leu Ser Leu lie Gly He Phe Asn Arg Ser Phe Arg Thr Gly He 
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370 



375 



380 



Lys Arg Arg He Leu Leu Leu He Pro Lys Trp Leu Tyr Glu Asp He 
385 390 395 400 

Pro Asn Met Lys Asn Ser Asn Val Val Lys Met Leu Gin Glu Asn Ser 
405 410 415 

Glu Leu Met Asn Asn Asn Ser Ser Glu Gin Val Leu Tyr Val Asp Pro 
420 425 430 

Met He Thr Glu lie Lys Glu He Phe He Pro Glu His Lys Pro Thr 
435 440 445 

Asp Tyr Lys Lys Glu Asn Thr Gly Pro Leu Glu Thr Arg Asp Tyr Pro 
450 455 460 

Gin Asn Ser Leu Phe Asp Asn Thr Thr Val Val Tyr He Pro Asp Leu 
465 470 475 480 

Asn Thr Gly Tyr Lys Pro Gin He Ser Asn Phe Leu Pro Glu Gly Ser 
485 490 495 



His Leu Ser Asn Asn Asn Glu He Thr Ser Leu Thr Leu Lys Pro Pro 
500 505 510 
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Val Asp Ser Leu Asp Ser Gly Asn Asn Pro Arg Leu Gin Lys His Pro 
515 520 525 

Asn Phe Ala Phe Ser Val Ser Ser Val Asn Ser Leu Ser Asn Thr He 
530 535 540 

Phe Leu Gly Glu Leu Ser Leu He Leu Asn Gin Gly Glu Cys Ser Ser 
545 550 555 560 

Pro Asp lie Gin Asn Ser Val Glu Glu Glu Thr Thr Met Leu Leu Glu 
565 570 575 



Asn Asp Ser Pro Ser Glu Thr lie Pro Glu Gin Thr Leu Leu Pro Asp 
580 585 590 

Glu Phe Val Ser Cys Leu Gly He Val Asn Glu Glu Leu Pro Ser He 
595 600 605 

Asn Thr Tyr Phe Pro Gin Asn lie Leu Glu Ser His Phe Asn Arg He 
610 . 615 620 

Ser Leu Leu Glu Lys 
625 



<210> 11 



WO 01/23556 



PCT/JPOO/06654 



49/53 

<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequecne 

<400> 11 

gcaacagtca gaattctact tggagcc 27 

<210> 12 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequecne 

<400> 12 

cattaagtac gtattfcaag tgagatgtc 29 
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<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Primer Sequecne 

<400> 13 

ggtactggca gccttggagt tcactg 

<210> 14 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Primer Sequecne 

<400> 14 

cagtgaactc caaggctgcc agtacc 
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<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequecne 

<400> 15 

gacatctcac ttgaaatacg tacttaatg 

<210> 16 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequecne 

<400> 16 

ggctccaagt agaattctga ctgttgc 
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<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
Synthesized Primer Sequecne 

<400> 17 

ccgccagata ttcctgatga agtaacc 27 



<210> 18 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
Synthesized Primer Sequecne 

<400> 18 

atgaatcagg tcactattca atgg 24 
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<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Primer Sequecne 

<400> 19 

gcagtcctcc tacttcagct tccc 

<210> 20 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtificially 
Synthesized Primer Sequecne 

<400> 20 

ttgattttga ccacacagct ctac. 
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DESCRIPTION 
NOVEL HEMOPOIETIN RECEPTOR PROTEIN, NR12 
Technical Field 

The present invention relates to novel hemopoietin receptor 
proteins, and genes encoding them, as well as methods for producii^g 
and using the same. 

Background Art 

A large number of. cytokines are known as humoral factors that 
regulate proliferation/differentiation of various cells, or that 
regulate the maintenance, activation, and death of differentiated 
mature cells . There are specific receptors for these cytokines , which 
are categorized into several families based on their structural 
similarities (Hilton D.J., in "Guidebook to Cytokines and Their 
Receptors" edited by Nicola N . A. (A Sambrook & Tooze Publication at 
Oxford University Press), 1994, p8-16) . 

On the other hand, as compared to the similarities of their 
receptors, the homology of the primary-structure among cytokines is 
quite low. No significant amino acid homology has be observed, even 
among cytokine members that belong to the same receptor family. This 
explains the functional specificity of respective cytokines, as well 
as similarities among cellular reactions induced by each cytokine. 

Representative examples of the above-mentioned receptor families 
are the tyrosine kinase receptor family, hemopoietin receptor family, 
tumor necrosis factor (TNF) receptor family, and transforming growth 
factor (TGF) receptor family . Different signal transduction pathways 
have been reported to be involved with each of these families . Among 
these receptor families, many receptors of the hemopoietin receptor 
family in particular are expressed in blood cells and immunocytes , 
and their ligands, cytokines, are often termed as hemopoietic factors 
or interleukins . Some of these hemopoietic factors or interleukins 
exist within blood and are thought to be involved in systemic humoral 
regulation of hemopoietic or immune functions. 

This contrasts with the belief that cytokines belonging to other 



families are often involved in only topical regulation. Some of these 
hemopoietins can be taken as hormone-like factors , and representative 
peptide hormones, such as the growth hormone, prolactin, or leptin 
receptors, also belong to the hemopoietin receptor family. Because 
of these hormone-like systemic regulatory features, it is anticipated 
that administration of these hemopoietins can be applied to the 
treatment of various diseases. Among the large number of cytokines 
known, those that are presently being clinically applied include 
erythropoietin, G-CSF, GM-CSF, and IL-2 . Combined with IL-11, LIF, 
and IL-12 that are currently under consideration -for clinical trials, 
and the above-mentioned peptide hormones, such as the growth hormone 
and prolactin, it can be envisaged that by searching novel cytokines 
that bind to hemopoietin receptors among the above-mentioned various 
receptor superf amilies , it is possible to find a cytokine that can 
be clinically applied with a higher efficiency.' 

As mentioned above, cytokine receptors have structural 
similarities among the family members . Using these similarities , many 
investigations are aimed at finding novel receptors. In particular, 
many receptors of the tyrosine kinase receptor family have already 
been cloned, using its highly conserved sequence at the catalytic 
site (Matthews W. et al. , Cell, 1991, 65 (7) pll43-52) . In comparison, 
hemopoietin receptors do not have a tyrosine kinase-like enzyme 
activity domain in their cytoplasmic regions , and their signal 
transductions are known to be mediated through associations with other 
tyrosine kinase proteins existing freely in the cytoplasm. Though 
the sites on receptors binding with these cytoplasmic tyrosine kinases , 
called JAK kinases group, are conserved among family members, the 
homology is not very high (Murakami M. et al. , Proc. Natl. Acad. Sci. 
USA, 1991, 88, pll349-11353) . Actually, the sequence that best 
characterizes these hemopoietin receptors exists in the extracellular 
region. In particular , a five amino acid motif , Trp-Ser-Xaa-Trp-Ser 
(wherein "Xaa" is an arbitrary amino acid) , is conserved in almost 
all of the hemopoietin receptors. Therefore, novel receptors may be 
obtainedby searching for novel family members using this motif sequence . 
In fact, these approaches have already led to the identification of 
the IL-11 receptor (Robb, L. et al., J. Biol. Chem. , 1996, 271 (23) 



13754-13761) , the leptin receptor (Gainsford T. et al., Proc. Natl. 
Acad. Sci. USA, 1996 f 93 (25) pl4564-8) , and the IL-13 receptor (Hilton 
D.J. et al., Proc. Natl. Acad. Sci. USA, 1996, 93 (1) p497-501) . 

Disclosure of the Invention 

The present invention provides novel hemopoietin receptor 
proteins , and DNA encoding these proteins . The present invention also 
provides a vector into which the DNA has been inserted, a transf ormant 
harboring the DNA, and a method for producing recombinant proteins 
using the transf ormant . The present invention also provides methods 
of screening for compounds that bind to the protein. 

Initially, the inventors attempted to find a novel receptor using 
oligonucleotides encoding the Trp-Ser-Xaa-Trp-Ser motif (WS motif) 
as the probe by the plaque hybridization method, RT-PCR method, and 
so on. However, it was extremely difficult to strictly select only 
those to which all 15 nucleotides that encode the motif would completely 
hybridize under the usual hybridization conditions, because the 
oligonucleotide "tggag (t/c) nnntggag (t/c) * (wherein "n" is an 
arbitrary nucleotide) encoding the motif was short, having just 15 
base pairs. Further, because the g/c content of the oligonucleotide 
was high, higher than usual annealing temperature conditions were 
required to strictly select those sequences in which all the 15 
nucleotides hybridized completely to the oligonucleotide. Therefore, 
performing screening under normal hybridization experiment conditions 
was extremely difficult. 

To solve these problems , the inventors searched for additional 
motifs , other than the site of the above-mentioned WS motif that is 
conserved in the hemopoietin receptor family. The inventors found 
that a residue, either tyrosine or histidine, located 13 to 27 amino 
acids upstream of the WS motif in the extracellular region was highly 
conserved in the receptor family. Furthermore, additional search for 
consensus sequences that are frequently found in the 6 amino acids 
from the above Tyr/His residue toward the C-terminus led to the 
identification of the following consensus sequence: 
(Tyr/His) -Xaa- (Hydrophobic/Ala) - (Gln/Arg) -Hydrophobic-Arg 
(hereinafter, abbreviated as the YR motif ) . However, this YR motif 



is not exactly a perfect consensus sequence, and the combination of 
the nucleotide sequences that encode the motif is very complicated. 
Therefore, it is practically impossible to synthesize and provide 
oligonucleotides that encode all of the amino acid sequences as probes 
for hybridization, which is a practical method for screening, or as 
primers aimed for RT-PCR. 

Accordingly, the inventors looked for other approaches to 
practically search for novel members of the hemopoietin receptor family 
using the above two motifs as probes, and determined that it would 
be appropriate to perform a database search on the computer using 
partial amino acid sequences of known hemopoietin receptors , including 
both motifs as the query. The inventors repeated TblastN searches 
on the gss and htgs database in GenBank, using partial amino acid 
sequences from multiple known hemopoietin receptors as the query. 
As a result, many positive clones, including : known hemopoietin 
receptors, were obtained in all cases. Next, the nucleotide sequence 
around those sequences which seemed to be positive at a high rate 
was converted to the amino acid sequence. Genes considered to encode 
members of the receptor family were selected by BlastX search, in 
which the amino acid sequences (converted from the nucleotide sequences 
of the clones) were compared to those of known hemopoietin receptors. 
According to the two-step Blast search above, human genome sequences 
encoding two clones of known hemopoietin receptor genes and one clone 
of novel hemopoietin receptor gene were identified. Subsequently, 
specific oligonucleotide primers were designed based on the exon 
sequences predicted from the obtained nucleotide sequence. Clones 
corresponding to the N-terminal region and C-terminal region of NR12 
were obtained by conducting 5 '-RACE and 3 '-RACE methods using the 
primers, and cDNA libraries of human fetal liver, adult thymus, and 
adult testis as the templates. The complete nucleotide sequence of 
the full-length cDNA was revealed by determining the nucleotide 
sequences of both clones , and connecting the sequence at the duplicated 
center region . 

From structural analyses, at least three kinds of transcription 
products derived from splice variants were recognized. A cDNA clone 
of these splice variants comprising 337 amino acids and potentially 
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encoding a secretory form soluble receptor protein was named NR12. 1; 
the other two clones, comprising 428 amino acids and 629 amino acids 
respectively and each encoding transmembrane form receptor proteins, 
were named NR12 . 2 and NR12 . 3 . Because repeated structure of cysteine 
5 residues, YR motif, WS motif, and so on, that are conserved in the 
extracellular region of other family members were well conserved in 
the primary structure of all the isolated cDNA clones of NR12, it 
was considered that these clones encode typical hemopoietin 
receptors. 

10 Subsequently, RT-PCR was performed using primer sets specific 

to NR12.1, NR12.2, and NR12.3, respectively, against mRNA derived 
from various human tissue. Then,, tissues expressing these genes were 
searched, and the distribution and the expression pattern of the genes 
in each human tissue were analyzed. Finally, in order to discard the 

15 possibility of non-specific amplification and to quantify the amount 
of the RT-PCRproducts , the products of RT-PCR were sub j ected to Southern 
blotting using cDNA fragments specific to the respective clones. The 
result indicated that these clones are mainly expressed in 
hematopoietic cell line tissue and immune cell line tissue. 

20 Furthermore, the present inventors succeeded in obtaining two 

clones (NR12.4 and NR12.5) encoding complete proteins that were 3 
amino acids different from NR12.2 and NR12.3, respectively, by 
conducting PCR cloning against the cDNA library of human thymus (wherein 
five clones generically named n NR12" were isolated) . 

25 Based on the above features of NR12, NR12 is presumed to be a 

novel hemopoietin receptor molecule related to the regulation of the 
immune system or hematopoiesis . The gene encoding NR12 will be 
extremely useful in the screening for novel hematopoietic factors 
that can functionally bind to the receptor. 

30 Moreover, the present inventors succeeded in isolating genomic 

fragments of mouse receptor homologues by conducting xenogenic cross 
hybridization cloning using cDNA of human NR12 as the probe. It is 
expected that further elucidation of the in vivo function of the receptor 
protein is possible by constructing mutant mouse lacking NR12 gene 

35 using the mouse gene fragments. 

Consequently, the present invention relates to novel hemopoietin 
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receptors and genes encoding the receptors, as well as use of the 
same. More specifically, the present invention provides the 
following: 

(1) a DNA selected from the group consisting of: 
5 (a) a DNA encoding a protein comprising the amino acid sequence 

of any one of SEQ ID NOs : 2, 4, 6, 8, and 10; 

(b) a DNA comprising the coding region of the nucleotide sequence 
of any one of SEQ ID NOs: 1, 3,5, 7 , and 9; 

(c) a DNA encoding a protein comprising the amino acid sequence 
10 of any one of SEQ ID NOs: 2, 4, 6, 8, and 10, in which one or more 

amino acids are modified by substitution ,. deletion , insertion, and/or 
addition, wherein said protein -is functionally equivalent to the 
protein consisting of the amino acid sequence, of any of SEQ ID NOs: 

2, 4, 6, 8, and 10; and, ... 

15 (d) a DNA hybridizing under stringent conditions with a DNA 

consisting of the nucleotide sequence of any one of SEQ ID NOs: 1, 

3, 5, 7 , and 9, and encoding a protein that is functionally equivalent 
to the protein consisting of the amino acid sequence of any one of 
SEQ ID NOs: 2, 4, 6, 8, and 10; 

20 (2) a DNA encoding a partial peptide of a protein consisting 

of the amino acid sequence of any one of SEQ ID NOs: 2, 4, 6, 8, and 
10; 

(3) a protein or peptide that is encoded by the DNA described 
in (1) or (2) ; 

25 (4) a vector into which the DNA described in (1) or (2) is inserted; 

(5) a transformant harboring the DNA described in (1) or (2) , 
or the vector described in (4) ; 

(6) a method for producing the protein or peptide of (3) , comprising 
the steps of: culturing said transformant of (5) , and recovering the 

30 expressed protein from said transformant or the culture supernatant; 

(7) an antibody binding to the protein of (3) ; 

(8) a polynucleotide complementary to either a DNA that comprises 
the nucleotide sequence of any one of SEQ ID NOs: 1, 3, 5, 7, and 
9 or its complementary strand, wherein the polynucleotide comprises 

35 at least 15 nucleotides; and, 

(9) a method of screening for a compound that binds to the protein 



of (3), comprising the steps of: 

(a) contacting a test sample with said protein or partial peptide 
thereof ; 

(b) detecting the binding activity of the test sample with the 
protein or partial peptide thereof; and, 

(c) selecting the compound that binds to the protein or partial 
peptide thereof . 

The present invention provides a novel hemopoietin receptor 
"NR12". According to the results of the database searches on GenBank 
as well as 5 '-RACE and 3 '-RACE analysis, the present inventors finally 
succeeded in identifying and isolating a novel hemopoietin receptor 
gene NR12. It was found that at least three splice variants are 
transcribed from NR12. One of these variants, the cDNA clone NR12.. 1, 
encodes a soluble receptor-like protein. The other two predicted to 
encode transmembrane receptor proteins , cDNA clone NR12 . 2 and NR12 . 3 , 
encode a protein presumed to have an intracellular region as short 
as 51 amino acids and as long as 252 amino acids, respectively. 

Furthermore, the present inventors conducted PCR cloning against 
a cDNA library of human thymus to isolate the continuous full-length 
coding sequences (CDS) . A clone having almost the same full-length 
ORF as NR12.2 was named NR12.4, and that having almost the same 
full-length ORF as NR12.3 was named NR12.5. 

The nucleotide sequence of NR12.1 cDNA is shown in SEQ ID NO: 
1, and the corresponding amino acid sequence of the protein encoded 
by the cDNA is shown in SEQ ID NO: 2 . The nucleotide sequence of NR12 . 2 
cDNA is shown in SEQ ID NO: 3 , and the corresponding amino acid sequence 
of the protein encoded by the cDNA is shown in SEQ ID NO: 4. The 
nucleotide sequence of NR12.3 cDNA is shown in SEQ ID NO: 5, and the 
corresponding amino acid sequence of the protein encoded by the cDNA 
is shown in SEQ ID NO: 6. The nucleotide sequence of NR12.4 cDNA is 
shown in SEQ ID NO: 7, and the corresponding amino acid sequence of 
the protein encoded by the cDNA is shown in SEQ ID NO : 8 . The nucleotide 
sequence of NR12 . 5 cDNA is shown in SEQ ID NO: 9 , and the corresponding 
amino acid sequence of the protein encoded by the cDNA is shown in 
SEQ ID NO: 10. 

Because the extracellular regions of NR12.1, NR12.2, NR12.3, 
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NR12.4, and NR12.5 are almost identical, these regions are thought 
to have the same tertiary structure and thereby recognize the same 
specific ligand. 

Analyses of the gene expression in various human organs using 
RT-PCR revealed: strong expression of NR12 in hematopoietic cell line 
tissues and immune cell line tissues such as adult spleen, thymus, 
lymph node, bone marrow, and peripheral leukocyte; and expression 
in testis, liver, lung, kidney, pancreas, and gastrointestinal tract , 
such as small intestine and colon. Additionally, expression of NR12 
was also observed in all the analyzed mRNA derived from human fetal 
organs . From the revealed distribution pattern of NR12 gene expression , 
it was presumed that NR12 encodes a novel hematopoietic factor receptor, 
primarily because localization of strong expression in tissues thought 
to include immune cell lines and hematopoietic cells was detected. 
Furthermore, the fact that NR12 expression was observed in tissues 
other than those described above suggests that NR12 can regulate not 
only physiological functions of the immune system and hematopoietic 
system in vivo but also various other physiological functions in vivo. 

The above NR12 proteins are potentially useful for medical 
application. Since NR12.1 is expressed in thymus, peripheral 
leukocytes, and spleen, it is predicted to be a receptor for an unknown 
hemopoietic factor. Therefore, NR12 proteins are useful tools in the 
identification of the unknown hemopoietic factor. They may also be 
used to screen a peptide library or synthetic chemical compounds to 
isolate or identify agonists and antagonists that can functionally 
bind to the NR12 molecule . Moreover , clinical application is expected 
of novel molecules binding to the NR12 molecule and specific antibodies 
that can limit the function of the NR12 molecule to regulate the immune 
response or hematopoiesis in vivo, by searching such molecules and 
antibodies . 

NR12 is expected to be expressed in a restricted population of 
cells in the hemopoietic tissues, and thus, anti-NR12 antibodies are 
useful for the isolation of such cell populations. The isolated cell 
populations may be used in cell transplantation. Furthermore, it is 
expected that the anti-NR12 antibody may be used for the diagnosis 
or treatment of diseases, such as leukemia. 



On the other hand, the soluble proteins comprising the 
extracellular domain of NR12 protein and the splice variant of.NR12, 
NR12 . 1 , may be used as a decoy-type receptor to inhibit the NR12 ligand. 
They may be useful for the treatment of diseases in which NR12 is 
implicated, such as leukemia. 

The present invention includes proteins that are functionally 
equivalent to the NR12 protein. For example, homologues of human NR12 
protein are included. Herein,, the term *f unctionally equivalent" 
refers to proteins having an equivalent biological activity as compared 
to that of an NR12 protein. Such biological activity may include the 
protein activity as a membrane bound or soluble form hematopoietic 
factor receptor. 

Methods of introducing mutations for preparing proteins that 
are functionally equivalent to another protein are well known to a 
person skilled in the art. For example, one skilled in the art may 
use site-directed mutagenesis (Hashimoto-Gotoh T . etal. (1995) , Gene 
152, 271-275; Zoller, M. J. and Smith, M. (1983), Methods Enzymol. 
100, 46 8-500; Kramer, W. etal. (19 84) , Nucleic Acids Res . 12, 9441-9456; 
KramerW. andFritzH. J. (1987) Methods. Enzymol. 154, 350-367; Kunkel, 
TA (1985), Proc. Natl. Acad. Sci . USA. 82, 488-492; Kunkel (1988), 
Methods Enzymol. 85, 2763-2766) and such in order to introduce an 
appropriate mutation into the amino acid sequence of the human NR12 
protein and prepare a protein that is functionally equivalent to the 
protein. Mutation of amino acids may occur in nature as well. The 
proteins of the present invention includes proteins having the amino 
acid sequence of human NR12 protein in which one or more amino acids 
are mutated, so long as the resulting proteins are functionally 
equivalent to human NR12 protein. 

As a protein functionally equivalent to the NR12 protein of the 
invention, the following can be specifically mentioned: one in which 
one or two, preferably, two to 30, more preferably, two to 10 amino 
acids are deleted in any one of the amino acid sequences of SEQ ID 
NOs : 2, 4, 6, 8, or 10; one in which one or two, preferably, two to 
30, more preferably, two to 10 amino acids have been added into any 
one of the amino acid sequences of SEQ ID NOs: 2, 4, 6, 8, or 10; 
one in which one or two, preferably, two to 30, more preferably, two 
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to 10 amino acids have. been substituted with other amino acids in 
any one of the amino acid sequences of SEQ ID NOs: 2, 4, 6, 8, or 
10. 

As for the amino acid residue to be mutated, it is preferable 
5 that it be mutated into a different amino acid that allows the properties 
of the amino acid side-chain to be conserved. Examples of properties 
of amino acid side chains are the following: hydrophobic amino acids 
(A, I, L, M, F, P, W f Y, V) , hydrophilic amino acids (R, D, N, C, 
E, Q, G, H, K, S, T) , and amino acids comprising the following side 

10 chains: an aliphatic side-chain (G , A, V, L, I, P) ; a hydroxyl group 
containing side-chain (S, T , Y) ; a sulfur atom containing side-chain 
(C, M) ; a carboxylic acid and. amide containing side-chain (D, N, E, 
Q) ; a base containing side-chain (R, K, H) ; and an aromatic containing 
side-chain (H, F, Y, W) (The parenthetic letters indicate the one-letter 

15 codes of amino acids) . 

It is known that a protein may have an amino acid sequence modified 
by deletion, addition, and/or substitution of other amino acids for 
one or more amino acid residues , yet still retain its biological activity 
(Mark, D. F. et al. , Proc. Natl. Acad. Sci. USA, (19 84) , 81 , 5662-5666 ; 

20 Zoller , M. J. & Smith, M. , Nucleic Acids Research, (19 82) , 10 , 64 87-6500 ; 
Wang, A. et al., Science, 224, 1431-1433;, Dalbadie-McFarland , G. 
et al., Proc. Natl. Acad. Sci. USA, (1982), 79, 6409-6413). 

A fusion protein comprising human NR12 protein is an example 
of a protein in which one or more amino acids residues have been added 

25 to the amino acid sequence of a human NR12 protein (e.g. , SEQ ID NO: 
2 , 4 6 , 8 or 10) . A fusion protein is made by fusing the human NR12 
protein with another peptide (s) or protein (s) and is included in the 
present invention. A fusion protein can be prepared by ligating a 
DNA encoding, the human NR12 protein of the present invention with 

30 a DNA encoding another peptide (s) or protein (s) in frame, introducing 
the ligated DNA into an expression vector, and expressing the fusion 
gene in a host. Methods known by one skilled in the art can be used 
for preparing such a fusion gene. There is no restriction as to the 
other peptide (s) or protein (s) that is (are) fused to the protein 

35 of the present invention. 

Otherpeptide (s) to be fused with a protein of the present invention 
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include known peptides, for example, FLAG (Hopp, T.P. et al . , 
Biotechnology (1988) 6, 1204-1210), 6x His consisting of six His 
(histidine) residues, lOxHis, Influenza agglutinin (HA) , human c-myc 
fragment, VSV-GP fragment, pl8HIV fragment, T7-tag, HSV-tag, E-tag, 
5 SV40T antigen fragment, Ick tag, a- tubulin fragment, B-tag, Protein 
C fragment, and so on. Other examples of proteins to be fused with 
the protein of the present invention are the GST 
(glutathione-S-transf erase) , Influenza agglutinin (HA) 

immunoglobulin constant region, J3-galactosidase , MBP 

10 (maltose-binding protein) , and such. 

Fusion proteins can be prepared by fusing commercially available 
DNA encoding these peptides or proteins with DNA encoding a protein 
of the present invention and expressing the fused DNA prepared. 

The hybridization technique (Sambrook, J. et al., Molecular 

15 Cloning 2nd ed. , 9.47-9.58, Cold Spring Harbor Lab. Press/ 1989) is 
well known to those skilled in the art as an alternative method for 
preparing a protein functionally equivalent to a certain protein. 
More specifically, one skilled in the art can utilize the general 
procedure to obtain a protein functionally equivalent to a human NR12 

20 protein by isolating DNA having a high homology with the whole or 
part of a DNA sequence encoding the human NR12 protein (e.g., SEQ 
ID NO: 1, 3, 5, 7 or 9) . Thus, the proteins of the present invention 
include such proteins, that are encoded by DNAs that hybridizes with 
a DNA encoding a human NR12 protein or part thereof and that are 

25 functionally equivalent to a human NR12 protein. Examples include 
homologues of human NR12 in other mammals (for example, those of monkey , 
rat, mouse, rabbit, and bovine gene) . In order to isolate a cDNA with 
high homology, to a DNA encoding a human NR12 protein from animals, 
it is preferable to use a hematopoietic cell line tissue such as spleen, 

30 thymus, lymph node, bone marrow, and peripheral leukocyte; however, 
the invention is not limited thereto. 

Stringent hybridization conditions for isolating DNA encoding 
proteins functionally equivalent to a human NR12 protein can be suitably 
selected by one skilled in the art, and for example, low-stringent 
35 conditions can be given.. Low-stringent conditions are, for example, 
42 °C, 2x SSC, and 0.1% SDS, and preferably, 50 °C, 2x SSC, and 0.1% 
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SDS. High stringent conditions are more preferable and include, for 
example, 65 °C, 2xSSC, and 0.1% SDS. Under these conditions , at lower 
temperatures , the DNA obtained will have a lower homology . Conversely , 
it is expected that the homology of the obtained DNA will be higher 
at higher temperatures. However, several factors other than 
temperature, such as salt concentration, can also influence the 
stringency of hybridization and one skilled in the art can routinely 
select the factors to accomplish a similar stringency. 

In place of hybridization, the gene amplification method, for 
example, the polymerase chain reaction (PCR) method can be utilized 
to isolate the object DNA, using primers synthesized based on the 
sequence information of a DNA (e.g. r SEQIDNO: 1, 3, 5, 7 or 9) encoding 
human NR12 protein. 

Proteins that are functionally equivalent to human NR12 protein, 
encoded by DNA isolated through the above hybridization technique 
or by the gene amplification techniques, usually have a high homology 
to the amino acid sequence of the human NR12 protein. The proteins 
of the present invention also include proteins that are functionally 
equivalent to the human NR12 protein, which also have a high homology 
with the protein comprising any one of the amino acid sequences of 
SEQ ID NO: 2, 4, 6, 8, and 10. High homology is normally defined as 
a homology of 70% or higher, preferably 80% or higher, more preferably 
90% or higher, and most preferably 95% or higher. The homology of 
a protein can be determined by the algorithm in "Wilbur, W. J. and 
Lipman, D. J. Proc. Natl. Acad. Sci. USA (1983) 80, 726-730". 

The amino acid sequence, molecular weight, isoelectric point, 
the presence or absence of sugar chains, and the form of a protein 
of the present invention may differ according to the producing cells, 
host, or purification method described below. However, so long as 
the obtained protein has an equivalent function to human NR12 protein 
(SEQ ID NO: 2, 4, 6, 8 or 10) , it is included in the present invention. 
For example, if a protein of the present invention is expressed in 
prokaryotic cells, such as E. coli , a methionine residue is added 
at the N-terminus of the amino acid sequence of the expressed protein. 
If a protein of the present invention is expressed in eukaryotic cells , 
such as mammalian cells, the N-terminal signal sequence is removed. 



13 



Such proteins are also included as proteins of the present invention. 

For example , as a result of analysis of the protein of the invention 
based on the method in *Von Heijne, G. , Nucleic Acids Research, (1986) , 
14, 4683-4690", it was presumed that the signal sequence extends from 
the l 3t Met to the 23 rd Gly in the amino acid sequences of SEQ ID NO: 
2, 4, 6, 8 and 10. Therefore, the present invention encompasses a 
protein comprising the sequence from the 24 th Gly to 337 th Cys in the 
amino acid sequence of SEQ ID NO: 2 . Similarly, the present invention 
encompasses a protein comprising the sequence from the 24 th Gly to 
428 th Ser in the amino acid sequence of SEQ ID NO: 4. Similarly, the 
present invention encompasses a protein comprising the sequence from 
the 24 th Gly to 629 th Lys in the amino acid sequence of SEQ ID NO: 6. 
Similarly, the present invention encompasses a protein comprising 
the sequence from the 24 th Gly to 428 th Ser in the amino acid sequence 
of SEQ ID NO: 8. Similarly, the present invention encompasses a protein 
comprising the sequence from the 24 th Gly to 629 th Lys in the amino 
acid sequence of SEQ ID NO: 10. 

A protein of the present invention can be prepared by methods 
known to one skilled in the art, as a recombinant protein, and also 
as a natural protein. A recombinant DNA can be prepared by inserting 
a DNA encoding the protein of the present invention (for example, 
the DNA comprising the nucleotide sequence of SEQ ID NO: 1, 3, 5, 
7 or 9) into a suitable expression vector, introducing the vector 
into a suitable host cell , and collecting the extract from the resulting 
transformant . After obtaining the extract, recombinant protein can 
be purified and prepared by subjecting to chromatography, such as 
ion exchange chromatography, reverse phase chromatography, gel 
filtration, and such, or affinity chromatography, wherein antibodies 
against the protein of the present invention are immobilized, or using 
one or more of these columns in combination. 

Further, .when a. protein of .the present invention is expressed 
within host cells (for example, animal cells andE. coli) , as a fusion 
protein with glutathione-S-transf erase protein or as a recombinant 
protein supplemented with multiple histidines, the expressed 
recombinant protein can be purified using a glutathione column or 
nickel column. 
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After purifying the fusion protein , it is also possible to exclude 
regions other than the objective protein by cutting with thrombin, 
factor-Xa, and such, as required. 

A natural protein may be isolated by methods known to one skilled 
in the art. For example, extracts of tissue or cells expressing a 
protein of the invention may be reacted with an affinity column described 
below , to which antibodies binding to the human NR1 2 protein are attached , 
to isolate the natural protein. Polyclonal or monoclonal antibodies 
may be used. 

The present invention also includes partial peptides of the 
proteins of the present invention. A partial peptide consists of an 
amino acid sequence specific to .a protein of the present invention 
and is composed of at least 7 amino acids, preferably more than 8 
amino acids, and more preferably more than 9 amino acids. The partial 
peptides may be useful , for example, for preparing antibodies against 
a protein of the present invention; for screening compounds binding 
to a protein of the present invention, or for screening accelerators 
or inhibitors of a protein of the present invention. Alternatively, 
they may be used as antagonists for the ligand of a protein of the 
present invention. A partial peptide of a protein of the present 
invention is, for example, a partial peptide having the active center 
of the protein consisting of the amino acid sequences of SEQ ID NO: 
2 , 4 , 6 , 8 , or 10 . Additionally, the partial peptides may comprise 
one or more regions of the hydrophilic region and hydrophobic region 
determined by hydrophobicity plot analysis. These partial peptides 
may contain the whole hydrophilic region or a part of a hydrophilic 
region, or may contain the whole or a part of the hydrophobic region. 
Moreover, for example, soluble proteins and proteins comprising 
extracellular regions of a protein.of the invention are also encompassed 
in the. invention. 

The partial peptides of the invention may be produced by genetic 
engineering techniques, well-known peptide synthesizing methods, or 
by excising a protein of the invention -with a suitable peptidase. 
For example, the solid phase synthesizing method or liquid phase 
synthesizing method may be used as peptide synthesizing method. 

Another obj ect of the present invention is to provide a DNA encoding 
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a protein of the present invention . The DNA may be useful for producing 
the above proteins of the present invention in vivo or in vitro. 
Furthermore, for example, it is also possible to use the DNA for 
application to gene therapy and such of diseases arising from 
abnormalities of the gene encoding the protein of the present invention . 
The DNA may be provided in any form, so long as it encodes a protein 
of the present invention. Thus, the DNA may be a cDNA synthesized 
from mRNA , genomic DNA, or chemically synthesized DNA. Furthermore, 
a DNA comprising any nucleotide sequence based on the degeneracy of 
genetic code may be included so long as it encodes a protein of the 
present invention. 

The DNA of the present invention can be prepared by any method 
known to a person skilled in the art. For example, the DNA of the 
present invention may be prepared by constructing a cDNA library from 
cells expressing the protein of the present invention, and conducting 
hybridization using as a probe a partial sequence of a DNA of the 
present invention (for example, SEQ ID NO: 1, 3, 5, 7 or 9) . A cDNA 
library may be constructed, for example, according to the method 
described in the literature (Sambrook J. et al. , Molecular Cloning, 
Cold Spring Harbor Laboratory Press (1989) ) , or a commercial cDNA 
library may be used. Alternatively, the DNA may be prepared by 
obtaining RNA from a cell expressing a protein of the present invention , 
synthesizing oligo DNA based on the sequence of a DNA of the present 
invention (for example, SEQ ID NO: 1, 3, 5, 7 or 9) , conducting PCR 
using the synthesized DNA as primers, and amplifying the cDNA encoding 
a protein of the present invention. 

By determining the nucleotide sequence of the obtained cDNA, 
the translation region encoded by the cDNA can be determined, and 
the amino acid sequence of the protein of the present invention can 
be obtained. Furthermore, genomic DNA can be isolated by screening 
genomic DNA libraries using the obtained cDNA as a probe. 

Specifically, this can be done as follows: first , mRNA is isolated 
from cells, tissues, or organs expressing a protein of the invention 
(for example , hematopoietic-competent cell line tissue such as spleen , 
thymus, lymph node, bone marrow, peripheral leukocyte and 
immunocompetent cell line tissue, and such) . To isolate the mRNA, 
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at first , whole RNA is prepared using well-known methods , for example , 
the guanidine ultracentrifugation method (Chirgwin J.M. et al. 
Biochemistry 18: 5294-5299 (1979)), the AGPC method (Chomczynski , P. 
and Sacchi, N., Anal. Biochem. 162:156-159 (1987)), and such. Next, 
5 mRNA from whole mRNA can be purified using the mRNA Purification Kit 
(Pharmacia) , and such. Alternatively, mRNA may be directly prepared 
by QuickPrep mRNA Purification Kit (Pharmacia) . 

cDNA can then be synthesized using reverse transcriptase from 
the obtained mRNA. cDNA can be synthesized by using the AMV Reverse 
10 Transcriptase First-strand cDNA Synthesis Kit (Seikagaku Kogyo) , etc. 
Additionally, cDNA synthesis and amplification may be also performed 
using the primer and such described herein, following the 5 '-RACE 
method (Frohman, M.A. et al . Proc. Natl. Acad. Sci. U.S.A. 85:8998-9002 
(1988) ; Belyavsky, A. et al. Nucleic Acids Res. 17:2919-2932 (1989) ) 
15 utilizing the polymerase chain reaction (PCR) and the 5'-Ampli FINDER 
RACE Kit (Clontech) . 

The objective DNA fragment is prepared from the obtained PCR 
product and ligated with a vector DNA. Thus/ a recombinant vector 
is created and introduced into E. coli, and such, and colonies are 
20 selected to prepare the desired recombinant vector. The nucleotide 
sequence of the obj ective DNA can be verified by conventional methods , 
for example, dideoxynucleotide chain termination. 

With regards to the DNA of the invention, a sequence with higher 
expression efficiency can be designed by considering the codon usage 
25 frequency in the host used for the expression (Grantham R. et al. 
Nucleic Acids Research (1981) 9, r43-74) . The DNA of the present 
invention may also be modified using commercially available kits and 
conventional methods . Illustrative modifications include, for 
instance, digestion by restriction enzymes, insertion of synthetic 
30 oligonucleotides and suitable DNA fragments, addition of linkers, 
insertion of a initiation codon (ATG) and/or stop codon (TAA, TGA, 
or TAG) , and such. 

Specifically, the DNA of the present invention includes DNA 
comprising the nucleotide sequence from the 98 th "A" to the 1108 th 
35 "C" of SEQ ID NO: 1; the 98 th "A" to 1381 st W C of SEQ ID NO: 3; the 
98 th "A" to 1984 th "G" of SEQ ID NO: 5; the l 3t "A" to 1284 th W C" of 



17 



SEQ ID NO: 7; and the 1 st "A" to 1887 th "G" of SEQ ID NO: 9. 

Furthermore, the present invention includes DNA that hybridize 
under stringent conditions to the DNA consisting of any one of the 
nucleotide sequence of SEQ ID NO: 1, 3, 5, 7 or 9, so long as the 
resulting DNA encodes a protein functionally equivalent to the 
above-mentioned protein of the invention. 

One skilled in the art can suitably select stringent conditions, 
and for example , low-stringent conditions can be given . Low-stringent 
conditions are, for example, 42°C, 2x SSC, and.0. 1%SDS, and preferably 
50°C, 2x SSC, and 0.1% SDS. More preferable are highly stringent 
conditions which are, for example, 65°C, 2x SSC, and 0.1% SDS. Under 
these conditions, the higher the temperature, the higher the homology 
of the obtained DNA will be. The above hybridizing DNA is preferably 
a natural DNA, such as cDNA and chromosomal DNA. 

Moreover, the present invention provides a vector containing 
a DNA of the present invention as an insert. The vector of the present 
invention may be useful for maintaining the DNA of the present invention 
in host cells or producing the protein of the present invention. 

If the host cell is E. coli (such as JM109, DH50C, HB101, and 
XLlBlue) , any vector may be used as long as it contains the "ori" 
for amplification in E. coli that enables large-scale preparation, 
and a selection marker for transf ormants (for example, a 
drug-resistance gene that enables selection by a drug such as ampicillin , 
tetracycline, kanamycin, and chloramphenicol) . For example, 
M13-series vectors, pUC-series vectors, pBR322, pBluescript, 
pCR-Script, and so on can be used. For the purpose of subcloning or 
excision of a cDNA, pGEM-T, pDIRECT, pT7 , and such may be used as 
well . For producing the protein of the present invention , an express ion 
vector is especially useful. For. example , if the protein is to be 
expressed in E. coli , the expression vector must have characteristics 
such as those mentioned above to be amplified in E. coli . Additionally, 
when E. coli, such as JM109, DH5<X, HB101, or XL1 Blue, is used as 
the host cell, the vector must have a promoter, for example, the lacZ 
promoter (Ward et al . , Nature (1989) 341, 544-546; FASEB J. (1992) 
6, 2422-2427) , the araB promoter (Better et al. , Science (1988) 240, 
1041-1043) , the T7 promoter, and such, that can efficiently express 
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the desired gene inE. coll. Such vectors include pGFX-5X-l (Pharmacia) , 
"QIAexpress system" (Qiagen) , pEGFP , pET (in this case, a host is 
preferably BL21 which expresses T7 RNA polymerase) , and so on, except 
those mentioned above. 

Vectors may be introduced into host cells, for example, by the 
calcium chloride method or electroporation . The vector may also 
contain a signal sequence for polypeptide secretion. The pelB signal 
sequence (Lei, S. P. et al. J. Bacterid. (1987) 169 , 4379) may be 
used to produce the proteins in the periplasm in E. coll. 

For example , an expression vector for the preparation of a protein 
of the present invention may be a mammal-derived expression vector 
(for example, pcDNA3 (Invitrogen) pEGF-BOS (Nucleic Acids . Res. 1990, 
18 (17) , p5322) , pEF, and pCDM8) ; an insect cell-derived expression 
vector ( for example , "Bac-to-BAC baculovirus expression system" (GIBCO 
BRL) , pBacPAK8) ; a plant-derived expression vector (for example, pMHl 
and pMH2) ; an animal virus-derived expression vector (for example, 
pHSV, pMV, and pAdexLcw) ; a retrovirus-derived expression vector (for 
example, pZIpneo) ; an yeast-derived expression vector (for example, 
"Pichia Expression Kit" (Invitrogen) , pNVll, andSP-QOl) ; or aBaclllus 
subtilis-derived expression vectors (for example, pPL608 and pKTHSO) , 
other than E. coll. 

For the expression in animal cells, such as CHO, COS, and NIH3T3 
cells, the expression vector must have a promoter such as the SV40 
promoter (Mulligan et al . , Nature (1979) 277, 108) , MMLV-LTR promoter , 
the EFlapromoter (Mizushima et al., Nucleic Acids Res. (1990) 18, 
5322) , and the CMV promoter. More preferably, the vector may contain 
a marker gene for the selection of transf ormants (for example, a drug 
resistance gene for selection by a drug such as neomycin and G418) . 
Such vectors include pMAM, pDR2 , pBK-RSV, pBK-CMV, pOPRSV, pOpl3, 
and so on. 

Furthermore, in order to achieve stable gene expression and 
amplification of the copy number of genes in cell, CHO cells deficient 
in the metabolic pathway for nucleotide synthesis may be used. The 
CHO cell is transfected with an expression vector comprising the DHFR 
gene that complements the deficiency (for example, pCHO I) , then the 
vector may be amplif iedbymethotrexate (MTX) treatment. For transient 
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gene expression, COS cells containing a gene expressing the SV40 
T-antigen on its chromosome may be used to transform with a vector 
containing the SV40 replication origin (e.g. pcD) . Examples of 
replication origins to be used in the present invention include those 
derived from polyomavirus , adenovirus, bovine papilomavirus (BPV) , 
and such. Moreover, to amplify the gene copies in host cell lines, 
the expression vector may include an aminoglycoside transferase (APH) 
gene, thymidine kinase (TK) gene, E.coli xanthine guanine 
phosphoribosyl transferase (Ecogpt) gene, dihydrof olate reductase 
(dhfr) gene, and such as a selective marker. 

On the other hand, in vivo expression of a DNA of the present 
invention in animals may be performed by, for example, by inserting 
a DNA of the present invention into an appropriate vector and introducing 
the vector into the body using retrovirus , liposome , cationic liposome , 
adenovirus, and so on. It is possible to use these methods to perform 
gene therapy for diseases that arise from mutations in the NR12 gene 
of the present invention. Examples of vectors used for this purpose 
include, for example, adenovirus vectors (for example pAdexlcw) , 
retrovirus vectors (forexample, pZIPneo) , and such, but are not limited 
thereto. General gene manipulations, for example, insertion of the 
DNA of the present invention into a vector, may be performed by using 
standard methods (Molecular Cloning, 5.61-5.63) . The vector may be 
administered to a living body through ex vivo or in vivo methods. 

Another object of the present invention is to provide a 
transformant that contains a DNA or vector of the present invention. 
The host cell to insert a vector of the invention is not limited in 
any way, and for example, E. coli , a variety of animal cells, and 
so on may beused. The host cells of the present invention may be, 
for example, used as a production system for preparing or expressing 
a protein of the present invention. In vitro and in vivo production 
systems are known as. production system for. producing proteins. 
Production systems using eukaryotic cells and prokaryotic cells may 
be used as the in vitro production systems. 

When using eukaryotic cells , production system using, forexample, 
animal cells, plant cells, and fungal cells are available as hosts. 
Exemplary animal cells to be used include mammalian cells such as 
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CHO (J. Exp. Med. 108:945 (1995)), COS, 3T3 , myeloma, baby hamster 
kidney (BHK) , HeLa f Vero cells ; amphibian cells such as Xenopus oocytes 
(Valle, et al. Nature 291:338-340 (1981)); and insect cells such as 
Sf9, Sf21, or Tn5. As CHO cells, especially DHFR gene-deficient CHO 
5 cell, dhfr-CHO (Proc. Natl. Acad. Sci. U.S.A. 77:4216-4220 (1980)), 
and CHO K-l (Proc. Natl. Acad. Sci. U.S.A. 60:1275 (1968)) can be 
suitably used. For large-scale preparation in animal cells , CHO cells 
may be preferably used. The vector may be introduced into host cells , 
for example, by the calcium phosphate method, the DEAE dextran method, 

10 methods using cationic liposome DOTAP (Boehringer Mannheim), the 
electroporation method, the lipofection method, and- so on. 

Nicotiana tabacum-derived - cells are well known as protein 
production systems in plant cells, and these, can be callus cultured. 
As fungal cells, yeasts such as the Saccharomyces genus, for example, 

15 Saccharomyces cerevisiae ; filamentous fungi , such as Aspergillus genus , 
for example, Aspergillus niger are known. 

Bacterial cells may be used as prokaryotic production system. 
As bacterial cells, E, coli , for example, JM109, DH5a, HB101, and 
such, as well as others like Bacillus subtilis are known. 

20 Proteins can be obtained by transforming these cells with the 

objective DNA, and culturing the transformed cells in vitro. 
Transf ormants can be cultured according to knownmethods . For example, 
DMEM, MEM, RPMI1640, and IMDM can be used as culture media of animal 
cells. Occasionally, fetal calf serum (FCS) and such serum supplements 

25 may be added in the above media; alternatively, a serum-free culture 
medium may be used. The pH of the culture medium is preferably from 
about pH 6 to 8. The culturing is usually performed at about 30 to 
40 °C, for about 15 to 20 0 hr, and the culture medium changes , aeration, 
and stirring are done as necessary. 

30 On the other hand, for example, production systems using animals 

and plants may be given as in vivo protein production systems. The 
objective DNA is introduced into the animal or plant, and the protein 
is produced within the plant or animal, and then, the protein is 
recovered . The term w host" as used in the present invention encompasses 

35 such animals and plants as well. 

When using animals, mammalian and insect production systems can 
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be used. As mammals, goats, pigs, sheep, mice, and bovines may be 
used (Vicki Glaser, SPECTRUM Biotechnology Applications (1993)). 
Alternatively , transgenic animals may also be used when using mammals . 

For instance, the objective DNA may be prepared as a fusion gene 
with a gene encoding a protein intrinsically produced into milk, such 
as goat (5 casein. Next, the DNA fragment comprising the fusion gene 
is injected into goat's embryo , and this embryo is implanted in female 
goat. The objective protein can be recovered from the milk of the 
transgenic goats produced from the goat that received the embryo and 
offspring thereof. To increase the amount of protein-containing milk 
produced from the transgenic goat, a suitable hormone (s) may be 
administered to the transgenic, goats (Ebert, K.M. et al., 
Bio/Technology 12:699-702 (1994)). 

Silk worms may be used as insects. When using silk worms, they 
are infected with baculoviruses to which the DNA encoding objective 
protein has been inserted, and the desired protein can be recovered 
from body fluids of the silk worm (Susumu M. etal. Nature 315 : 592-594 
(1985)). 

When using plants , for example , tobacco can be used . In the case 
of tobacco, the DNA encoding the objective protein is inserted into 
a plant expression vector, for example, pMON530, and this is inserted 
into a bacteria, such as Agrobacterium tumefaciens. This bacterium 
is infected to tobacco, for example, Nicotiana tabacum, and it is 
able to obtain the desired polypeptide from the tobacco leaves (Julian 
K. -C. Ma et al. Eur. J. Immunol. 24:131-138 (1994)). 

Thus-obtained proteins of the present invention are isolated 
from inside or outside (e.g. medium) of the host cell, and may be 
purified as a substantially pure homogeneous protein. The separation 
and purification of the protein can be done using conventional 
separation and purification methods used to purify proteins and are 
not limited to any specific method. For instance, column 
chromatography, filter, ultrafiltration, salt precipitation , solvent 
precipitation, solvent extraction,. distillation, 

immunoprecipitation , SDS-polyacrylamide gel electrophoresis , 
isoelectric point electrophoresis , dialysis, recrystallization, and 
such may be suitably selected, or combined to separate and purify 
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the protein. 

For example, affinity chromatography, ion-exchange 
chromatography, hydrophobic chromatography, gel filtration, reverse 
phase chromatography, adsorption chromatography, and such can be 
exemplified as chromatographies (Strategies for Protein Purification 
and Characterization: A Laboratory Course Manual . Ed. Daniel R. Marshak 
et al., Cold Spring Harbor Laboratory Press (1996)).. These 
chromatographies can be performed by liquid chromatography, such as 
HPLC, FPLC, and such. The present invention encompasses proteins 
highly purified by using such purification methods. 

Proteins can be arbitrarily modified, or peptides can be partially 
excised by treating the proteins with appropriate protein modification 
enzymes prior to or after the purification. Trypsin, chymotrypsin , 
lysyl-endopeptidase, protein kinase, glucosidase, and such are used 
as protein modification enzymes. 

The present invention also provides antibodies that bind to the 
protein of the invention. There is no particular restriction as to 
the form of the antibody of the invention and the present invention 
includes polyclonal antibodies, as well as monoclonal antibodies. 
The antiserum obtained by immunizing animals such as rabbits with 
a protein of the invention , as well polyclonal andmonoclonal antibodies 
of all classes, human antibodies, and humanized antibodies produced 
by genetic recombination, are also included. 

A protein of the invention that is used as a sensitizing antigen 
for obtaining antibodies is not restricted by the animal species from 
which it is derived, but is preferably a protein derived from mamma is , 
for example, humans, mice, or rats, especially preferably from humans. 
Protein of human origin can be obtained by using the nucleotide sequence 
or amino acid sequences disclosed herein. 

Herein, an intact protein or its partial peptide may be used 
as the antigen for immunization. As partial peptides of the proteins, 
for example, the amino (N) -terminal fragment of the protein, and the 
carboxy (C) -terminal fragment can be given . "Antibody " as used herein 
means an antibody that specifically reacts with the full-length or 
fragments of the protein. 

A gene encoding a protein of the invention or a fragment thereof 
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is inserted into a known expression vector, and, by transforming the 
host cells with the vector described herein, the desired protein or 
a fragment thereof is recovered from outside or inside the host cells 
using standard methods. This protein can be used as the sensitizing 
antigen. Also, cells expressing the protein, cell lysates, or a 
chemically synthesized protein of the invention may be also used as 
a sensitizing antigen. 

The mammal that is immunized by the sensitizing antigen is not 
restricted; however, it is preferable to select animals by considering 
the compatibility with the parent cells used in cell fusion . Generally , 
animals belonging to the rodentia, lagomorpha , and Primates are used. 

Examples of animals belonging to rodentia that may be used include , 
for example, mice, rats, hamsters, and such. Examples of animals 
belonging to lagomorpha that may be used include , for example , rabbits . 
Examples of animals of Primates that may be used include, for example, 
monkeys. Examples of monkeys to be used include the infraorder 
catarrhini (old world monkeys) , for example, Macaca fasclcularis , 
rhesus monkeys, sacred baboons, chimpanzees, and such. 

Well-known methods may be used to immunize animals with the 
sensitizing antigen . For example , the sensitizing antigen is inj ected 
intraperitoneally or subcutaneously into mammals. Specifically, the 
sensitizing antigen is suitably diluted and suspended in physiological 
saline, phosphate-buffered saline (PBS) , and so on, and mixed with 
a suitable amount of general adjuvant if desired, for example, with 
Freund's complete adjuvant. Then, the solution is emulsified and 
injected into the mammal. Thereafter, the sensitizing antigen 
suitably mixed with Freund's incomplete adjuvant is preferably given 
several times every 4 to 21 days. A suitable carrier can also be used 
when immunizing and animal with the sensitizing antigen. After the 
immunization, the elevation in the level of serum antibody is detected 
by usual methods.. 

Polyclonal antibodies against the proteins of the present 
invention can be prepared as follows . After verifying that the desired 
serum antibody level has been reached, blood is withdrawn from the 
mammal sensitized with antigen. Serum is isolated from this blood 
using conventional methods. The serum containing the polyclonal 
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antibody may be used as the polyclonal antibody, or according to needs , 
the polyclonal antibody-containing fraction may be further isolated 
from the serum. For instance, a fraction of antibodies that 
specifically recognize the protein of the invention may.be prepared 
by using an affinity column to which the protein is coupled. Then, 
the fraction may be further purified by using a Protein A or Protein 
G column in order to prepare immunoglobulin G or M. 

To obtain monoclonal antibodies , after verifying that the desired 
serum antibody level has been reached in the mammal sensitized with 
the above-described antigen, immunocytes are taken from the mammal 
and used for cell fusion. For this purpose, splenocytes can be 
mentioned as preferable immunocytes. As parent cells fused with the 
above immunocytes, mammalian myeloma cells are preferably used. . More 
preferably, myeloma cells that have acquired the feature, which can 
be used to distinguish fusion cells by agents, are used as the parent 
cell. 

The cell fusion between the above immunocytes and myeloma cells 
can be conducted according to known methods, for example, the method 
by Milstein et al. (Galfre, G. and Milstein, C. , Methods Enzymol. 
(1981) 73, 3-46) . 

The hybridoma obtained from cell fusion is selected by culturing 
the cells in a" standard selection medium, for example, HAT culture 
medium (medium containing hypoxanthine , aminopterin, and thymidine) . 
The culture in this HAT medium is continued for a period sufficient 
enough for cells (non-fusion cells ) other than the obj ective hybridoma 
to perish, usually from a few days to a few weeks. Then, the usual 
limiting dilution method is carried out, and the hybridoma producing 
the objective antibody is screened and cloned. 

Other than the above method for obtaining hybridomas , by 
immunizing an animal other than humans with the antigen, a hybridoma 
producing the objective human antibodies having the activity to bind 
to proteins can be obtained by the method of sensitizing human 
lymphocytes, for example, human lymphocytes infected with the EB virus , 
with proteins, protein-expressing cells, or lysates thereof in vitro 
and fusing the sensitized lymphocytes with myeloma cells derived from 
human, for example, U266, having a permanent cell division ability 



25 



(Unexamined Published Japanese Patent Application (JP-A) No. Sho 
63-17688) . 

The monoclonal antibodies obtained by transplanting the obtained 
hybridomas into the abdominal cavity of a mouse and extracting ascites 
can be purified by, for example, ammonium sulfate precipitation, 
protein A or protein G column, DEAE ion exchange chromatography, an 
affinity column to which the protein of the present invention is coupled , 
and so on. An antibody of the present invention may be used for the 
purification or detection of a protein of the present invention. It 
may also be a candidate as an agonist or antagonist of a protein of 
the present invention. Furthermore, it is possible to use it in 
antibody treatment for diseases in which the protein is implicated. 
For the administration to human body (antibody treatment), human 
antibodies or humanized antibodies are preferably used because of 
their reduced immunogenic! ty. 

For example, a human antibody against a protein can be obtained 
using hybridomas made by fusing myeloma cells with antibody-producing 
cells obtained by immunizing a transgenic animal comprising a 
repertoire of human antibody genes with an antigen such as protein, 
protein-expressing cells, or lysates thereof (see WO92-03918, 
W093-2227, WO94-02602, W094-25585, W096-33735, and WO96-34096 ) . 

Other than producing antibodies using hybridoma, antibody 
producing immunocytes , such as sensitized lymphocytes that are 
immortalized by oncogenes, may also be used. 

Such monoclonal antibodies can be also obtained as recombinant 
antibodies produced by using the genetic engineering technique (see, 
for example, Borrebaeck C.A.K. and Larrick, J.W. , THERAPEUTIC 
MONOCLONAL ANTIBODIES, Published in the United Kingdom by MACMILLAN 
PUBLISHERS LTD (1990)). Recombinant antibodies are produced by 
cloning the encoding DNA from immunocytes, such as hybridoma or 
antibody-producing sensitized lymphocytes, incorporating into a 
suitable vector, and introducing this vector into a host to produce 
the antibody. The present invention encompasses such recombinant 
antibodies as well. 

Moreover , the antibody of the present invention may be an antibody 
fragment or modif ied-antibody , so long as it binds to a protein of 
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the invention. For instance, Fab, F (ab') 2 , Fv, or single chain Fv 
(scFv) in which the H chain Fv and the L chain Fv are suitably linked 
by a linker (Huston J.S. et al. Proc. Natl. Acad. Sci. U.S.A. 
85:5879-5883 (1988)) can be given as antibody fragments . Specifically, 
antibody fragments are generated by treating antibodies with enzymes, 
for example, papain or pepsin. Alternatively, they may be generated 
by constructing a gene encoding an antibody fragment, introducing 
this into an expression vector, and expressing this vector in suitable 
host cells (see, for example, Co M.S. etal. J. . Immunol. (1994) 152, 
2968-2976; Better M. and Horwitz A.H., Methods Enzymol. (1989) 178, 
476-496; Pluckthun, A. and Skerra, A., Methods Enzymol. (1989) 178, 
497-515; Lamoyi , E., Methods Enzymol . (1986) 121, 652-663; Rousseaux, 
J. et al. , Methods Enzymol. (1986) 121 , 663-669 ; Bird, R. E . and Walker , 
B.W., Trends Biotechnol. (1991) 9, 132-137*. 

As modified antibodies, antibodies bound to "various molecules, 
such as polyethylene glycol (PEG) , can be used. The antibodies of 
the present invention encompass such modified antibodies as well. 
To obtain such a modified antibody, chemical modifications are done 
to the obtained antibody. These methods are already established and 
conventional in the field. 

An antibody of the present invention may be obtained as a chimeric 
antibody, comprising non-human antibody-derived variable region and 
human antibody-derived constant region, or as a humanized antibody 
comprising non-human antibody-derived complementarily determining 
region (CDR) , human antibody-derived framework region (FR) , and human 
antibody-derived constant region by using conventional methods. 

Antibodies thus obtained can be purified to uniformity. The 
separation and purification methods used in the present invention 
for separating and purifying the antibody may be any method usually 
used for proteins. For example, column chromatography, such as 
affinity chromatography, filter, ultrafiltration,, salting-out, 
dialysis, SDS polyacrylamide gel electrophoresis, isoelectric 
focusing, and others, may be appropriately selected and combined to 
isolate and purify the antibodies (Antibodies: A Laboratory Manual. 
Ed Harlow and David Lane, Cold Spring Harbor Laboratory , 19 88) ; however, 
the invention is not limited thereto. Antibody concentration of the 



27 



above mentioned antibody can be assayed by measuring the absorbance, 
or by the enzyme-linked immunosorbent assay (ELISA) , etc. 

Protein A or Protein G column can be used for the affinity 
chromatography. Protein A column may be , for example, Hyper D, POROS, 
5 Sepharose F. F. (Pharmacia) , etc. 

Other chromatography may also be used, for example, such as 
ion-exchange chromatography, hydrophobic chromatography, gel 
filtration, reverse-phase chromatography, and adsorption 
chromatography (Strategies for Protein Purification and 
10 Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak 
et al., Cold Spring Harbor Laboratory Press, 1996). These may be 
performed on liquid-phase chromatography such as HPLC, FPLC, and so 
on. 

Examples of methods that assay the antigen-binding activity of 

15 the antibodies of the invention include, for example, measurement 
of absorbance, enzyme-linked immunosorbent assay (ELISA) , enzyme 
immunoassay (EIA) , radioimmunoassay (RIA) , and/or immunofluorescence, 
For example, when using ELISA, a protein of the invention is added 
to a plate coated with the antibodies of the present invention, and 

20 then, the objective antibody sample, for example, culture supernatants 
of antibody-producing cells, or purified antibodies are added. Then, 
secondary antibody recognizing the primary antibody, which is labeled 
by alkaline phosphatase and such enzymes, is added, the plate is 
incubated and washed, and the absorbance is measured to evaluate the 

25 antigen-binding activity after adding an enzyme substrate such as 
p-nitrophenyl phosphate. As the protein, a protein fragment, for 
example, a fragment comprising a C-terminus, or a fragment comprising 
an N-terminus may be used. To evaluate the activity of the antibody 
of the invention, BIAcore ..(Pharmacia) may be used... 

30 By using these methods , the antibody of the invention and a sample 

presumed to contain a protein of the invention are contacted, and 
the protein of the invention is detected or assayed by detecting or 
assaying the immune complex formed between the above-mentioned 
antibody and the protein. 

35 A method of detecting or assaying a protein of the invention 

is useful in various experiments using proteins as it can specifically 
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detect or assay the proteins. 

Another object of this invention is to provide a polynucleotide 
of at least 15 nucleotides that is complementary to the DNA encoding 
human NR12 protein (SEQ ID NO: 1, 3, 5, 7 or 9) or its complementary 
strand. 

Herein, the term * complementary strand" is defined as one strand 
of a double strand polynucleotide composed of A: T. and G:C base pairs 
to the other strand. Also, "complementary" is defined as not only 
those completely matching within a continuous region of at least 15 
nucleotides, but also having a homology of at least 70%, preferably 
80%, more preferably 90%, and most preferably 95% or higher within 
that region. The homology may -be determined using the algorithm 
described herein. 

Probes and primers for detection or amplification of the DNA 
encoding a protein of the invention, or a nucleotide or nucleotide 
derivative for the suppression of the protein expression (such as, 
antisense oligonucleotide and ribozyme) are included in these 
polynucleotides . Such polynucleotides may be also used for preparing 
DNA chips . 

The antisense oligonucleotides that hybridize with a portion 
of the nucleotide sequence of any of SEQ ID NO: 1, 3, 5, 7, and 9 
are also included in the antisense oligonucleotides of the present 
invention. These antisense oligonucleotides are preferably directed 
against a sequence which contains at least 15 continuous nucleotides 
comprised in any one of the nucleotide sequence of SEQ ID NO: 1, 3, 
5, 7, and 9. More preferably, it is the antisense oligonucleotide 
against at least 15 continuous nucleotides containing a translation 
start codon. 

Derivatives or modified products of. antisense oligonucleotides 
can be used as antisense oligonucleotides. Examples of such modified 
products include, for example,: lower alky 1 phosphonate modifications 
such as methyl-phosphonate-type or ethyl-phosphonate-type ; 
phosphorothioate modifications; phosphoroamidate modifications, and 
such. 

The term "antisense oligonucleotides" as used herein means, not 
only those in which the nucleotides corresponding to those constituting 
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a specified region of a DNA or mRNA are entirely complementary, but 
also those having a mismatch of one or more nucleotides, so long as 
the DNA or mRNA and the oligonucleotide can specifically hybridize 
with the nucleotide sequence of SEQ ID NO: 1, 3, 5, 7 or 9. 

The antisense oligonucleotide derivatives of the present 
invention act upon cells producing a protein of the invention by binding 
to the DNA or RNA encoding the protein to inhibit its transcription 
or translation, and to promote the degradation- of the mRNA, and have 
an effect of suppressing the function of the protein of the invention 
by suppressing the expression of the protein. 

An antisense oligonucleotide derivative of the present invention 
can be made into an external preparation, such as a liniment or a 
poultice, by mixing with a suitable base material, which is inactive 
against the derivatives. 

Also, as needed, the derivatives can be formulated into tablets, 
powders, granules, capsules, liposome capsules , injections, solutions, 
nose-drops, freeze-dried agents, and such by adding excipients , 
isotonic agents, solubilizing agents, stabilizers, preservative 
substance, pain-killers, and such. These can be prepared using 
conventional methods. 

An antisense oligonucleotide derivative is given to the patient 
by directly applying it onto the ailing site, by injecting it into 
the blood vessel and such, so that it will reach the ailing site. 
An antisense-mounting medium can also be used to increase durability 
and membrane-permeability. Examples are, liposome, poly-L-lysine , 
lipid, cholesterol, lipofectin or derivatives of them. 

The dosage of the antisense oligonucleotide derivative of the 
present invention can be adjusted suitably according to the patient's 
condition and used in desired amounts. For example, a dose range of 
0.1 to 100 mg/kg, preferably 0.1 to 50 mg/kg can be administered. 

The antisense oligonucleotide of the present invention is useful 
in inhibiting the expression of the protein of the invention, and 
therefore is useful in suppressing the biological activity of the 
proteins of the invention. Also, expression-inhibitors comprising 
the antisense oligonucleotide of the invention are useful, because 
of their capability to suppress the biological activity of , the proteins 
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of the invention. 

Proteins of this invention are useful in screening for compounds 
that bind to the protein. That is, the proteins are used in a method 
of screening for compounds that bind to the proteins of this invention, 
5 in which the method comprises bringing proteins of this invention 
into contact with a test sample that is expected to contain a compound 
that may bind to the proteins and selecting the compound with the 
activity of binding to the proteins of the invention.. 

Proteins of this invention to be used in the screening of the 

10 invention may be any of recombinant, natural/ or partial peptides. 
Also, they may be in the form of proteins expressed on the. cell surface 
or membrane fractions . Test samples to be used in the screening.method 
of the present invention are not limited, but may be, for example, 
cell extracts, cell culture supernatants , microbial fermentation 

15 products, extracts of marine organisms, plant extracts, purified or 
partly purified proteins , peptides, non-peptide compounds, synthetic 
low molecular compounds, or natural compounds. The proteins of this 
invention may be exposed to the sample as purified protein or soluble 
proteins , in a form bound to a carrier , as fusion proteins with another 

20 protein, in a form expressed on the cell surface, or as membrane 
fractions . 

A protein of the present invention may be used to screen for 
other proteins that bind to the target protein (such as ligands) using 
a variety of methods known to one skilled in the art. These screening 

25 processes can be carried out, for example, by the immunoprecipitation 
method. Specifically, the method can be carried out as follows. The 
gene encoding a protein of the present invention is expressed by 
inserting the gene into an expression vector for foreign gene expression 
like pSV2neo, pcDNA I, pCD8, and. such, and expressing the gene in 

30 animal cells, etc. Any generally used promoters may be employed for 
the expression, including the SV40 early promoter (Rigby in Williamson 
(ed.) , Genetic engineering, Vol. 3. Academic Press, London, p. 83-141 
(1982)), the EF-lapromoter (Kim et al., Gene 91, p217-223 (1990)), 
the CAG promoter (Niwa et al. Gene 108, p. 193-200 (1991)) , the RSV 

35 LTR promoter (Cullen Methods in Enzymology 152, p. 684-704 (1987) ) , 
the SR0C promoter (Takebe et al., Mol. Cell. Biol. 8, p. 466 (1988), 



31 



the CMV immediate early promoter (Seed and Aruffo Proc. Natl. Acad. 
Sci. USA 84, p. 3365-3369 (1987)), the SV40 late promoter (Gheysen 
and Fiers J. Mol. Appl . Genet. 1, p. 385-394 (1982)) , the Adenovirus 
late promoter (Kaufman et al, Mol. Cell. Biol. 9, p. 946 (1989)), 
the HSV TK promoter, and so on. 

Transfer of a foreign gene into animal cells for its expression 
can be performed by any of the following methods, including the 
electroporation method (Chu, G. etal. Nucl. Acid Res. 15, 1311-1326 
(1987) >, the calcium phosphate method (Chen, C and Okayama, H. Mol 
Cell. Biol. 7, 2745-2752 (1987)), the DEAE dextran method (Lopata, 
M. A. et al. Nucl. Acids Res. 12, 5707-5717 (1984); Sussman, D. J. 
andMilman, G. Mol. Cell. Biol. 4-, 1642-1643 (1985)), the lipofectin 
method (Derijard, B. Cell 7 1025-1037 (1994) ; Lamb, B. T. et al . Nature 
Genetics 5, 22-30 (1993) ; Rabindran, S. K et al. Science 259, 230-234 
(1993) ) , and such. A protein of the present invention can be expressed 
as a fusion protein having the recognition site (epitope) for a 
monoclonal antibody by introducing a recognition site (epitope) for 
a monoclonal antibody, the specificity of which has been established, 
into the N- or C-terminus of the protein of the present invention. 
For this purpose, a commercial epitope-antibody system can be utilized 
(Experimental medicine 13, 85-90 (1995)). Vectors are commercially 
available which are capable of expressing fusion proteins wi-th 
p-galactosidase, maltose binding protein , glutathione S-transf erase , 
green florescence protein (GFP) , and such, via the multi-cloning site . 

To minimize the alteration of the properties of a protein of 
this invention arising from the formation into a fusion protein, a 
the fusion protein may be prepared by introducing only a small epitope 
portion comprising several to ten amino acids as reported in the 
literature. For example, the. epitopes of polyhistidine (His-tag) , 
influenza aggregate HA, human c-myc , FLAG, Vesicular stomatitis virus 
glycoprotein- (VSV-GP) , T7 gene 10 protein (T7-tag) , human simple herpes 
virus glycoprotein (HSV-tag) , E-tag (epitope on the monoclonal phage) , 
and such, and monoclonal antibodies to recognize these epitopes can 
be utilized as the epitope-antibody system for screening proteins 
binding to the protein of the present invention (Experimental Medicine 
13, 85-90 (1995) ) . 
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In immunoprecipitation , immune complexes are formed by. adding 
these antibodies to cell lysate prepared using suitable detergents. 
This immune complex consists of a protein of the present invention, 
a protein capable of binding to the protein, and an antibody. The 
immunoprecipitation can also be conducted using an antibody against 
a protein of the present invention besides antibodies against the 
above epitopes. An antibody against the protein of the present 
, invention can be prepared > for example, by inserting a gene encoding 
a protein of the present invention into an appropriate E. coli expression 
vector to express the gene in E. coli , purifying the expressed protein , 
and immunizing rabbits, mice, rats , goats, chickens, and such, with 
the purified protein. The antibody can also be prepared by immunizing 
the above-described animals with partial peptides of the protein of 
the present invention. 

Immune complexes can be precipitated using, for example, Protein 
A Sepharose or Protein G Sepharose in case where the antibody is a 
mouse IgG antibody. In addition, in the case where the protein of 
the present invention is prepared as a fusion protein with the epitope 
of, for example, GST, and such, the immune complex can be formed using 
a substance that specifically binds to these epitopes, such as 
glutathione-Sepharose 4B , and such, giving the same result as in the 
case where the antibody for the protein of the present invention is 
used. 

Immunoprecipitation, in general, may be performed following, 
or according to, for example, the method described in the literature 
(Harlow, E. and Lane, D. : Antibodies pp. 511-552, Cold Spring Harbor 
Laboratory publications, New York (1988)). 

SDS-PAGE is generally used for the analysis of immunoprecipitated 
proteins, and bound proteins can be analyzed based on the molecular 
weight of proteins using a gel of an appropriate concentration. In 
this case , although proteins bound to a protein of the present invention , 
in general , are hardly detectable by the usual protein stainingmethods , 
such" as Coomassie staining and silver staining, the detection 
sensitivity can be improved by culturing cells in a culture medium 
containing radio isotope-labeled 35 S-methionine and 35 S-cystein to 
label proteins inside the cells, and detecting the labeled proteins. 
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Once the molecular weight of the protein is determined, the desired 
protein can be purified directly from SDS-polyacrylamide gel and 
sequenced. 

In addition, isolation of proteins binding to a protein of the 
present invention can be also performed using, for example, the 
West-Western blotting analysis (SJcolnik, E . Y. et al., Cell (1991) 
65, 83-90) . Specifically, a cDNA library is constructed from cells, 
tissues, and organs in which protein binding to the protein of this 
invention is expected to be expressed by using phage vectors (such 
as, Xgtll and ZAP) , proteins expressed on LB-agarose are fixed on a 
filter, which is then reacted with a purified and labeled protein 
of the present invention, and plaques expressing proteins binding 
to the protein of the present invention are detected by the label. 
Methods for labeling a protein of the invention include methods 
utilizing the binding of biotin and avidin, methods utilizing 
antibodies specif ically binding to theprotein of thepresent invention, 
or peptides or polypeptides (for example, GST, etc.) fused with the 
protein of the present invention, methods utilizing radioisotope and 
fluorescence, and such. 

Further , another embodiment of the screeningmethod of the present 
invention is exemplified by a method utilizing the two-hybrid system 
using cells (Fields, S., and Sternglanz , R. , Trends Genet. 10, 286-292 
(1994) ; Dalton S. , and Treisman R (1992) "Characterization of SAP-1, 
a protein recruited by serum response factor to the c-fos serum response 
element." Cell 68, 597-612; "MATCHMAKER Two-Hybrid System", 
"Mammalian MATCHMAKER Two-Hybrid Assay Kit", "MATCHMAKER One-Hybrid 
System" (all from Clontech) ; "HybriZAP Two-Hybrid Vector System" 
(Stratagene) ) . In the two-hybrid system, a protein of this invention 
may be fused to the DNA binding domain of SRF or GAL4 , and expressed 
in yeast cells. A cDNA library is constructed from cells predicted 
to express proteins that bind to the protein of this invention , wherein 
the cDNA library is constructed in such a way that the proteins are 
expressed as fusion proteins with transcription, activation regions 
of VP16 or GAL 4 . The cDNA library is transfected into the 
aforementioned yeast cells, and then positive clones are detected 
so as to isolate the cDNA-derived from the library (i.e. , expression 
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of a protein that binds to the protein of the invention in yeast cell 
leads to the binding of the two proteins, and results in the activation 
of the reporter gene, which allows for the detection positive clones) . 
The protein encoded by the isolated cDNAmay be obtained by introducing 
the cDNA into E. coli and expressing it therein. Thus, it is possible 
to prepare proteins that bind to a protein of this invention and genes 
encoding them. The reporter gene to be used in the two-hybrid system 
may be any suitable gene, such as HIS3 gene, Ade2 gene, LacZ- gene, 
GAT gene, lucif erase gene, or plasminogen activator inhibitor typel 
(PAI-1) gene, but is not limited thereto. 

Screening for compounds which bind to a protein of the present 
invention can be also carried out using affinity chromatography. For 
example, a protein of the invention is immobilized on a carrier in 
the affinity chromatography column, to which a test sample, which 
is expected to express a protein binding to the protein of the invention , 
is applied. Samples may be , for example, cell extracts, cell lysates, 
etc. After loading the test sample, the column is washed, and proteins 
which binds to the protein of the invention can be obtained. 

The obtained protein may be analyzed for its amino acid sequence 
to synthesize oligonucleotide probes , which may then be used to screen 
a cDNA library to obtain a DNA encoding the protein. 

A biosensor that utilizes surface plasmon resonance phenomenon 
may be used to detect or measure the bound compound. Such biosensors 
(for example, BIAcore (Pharmacia) ) may enable the observation of the 
interaction at real-time using a small amount of protein without the 
need for labeling. Thus, it is possible to assess the interaction 
between the protein of the invention and test compounds using biosensors 
such as BIAcore. 

Moreover, compounds that bind to a protein of the, invention 
(including agonists and antagonists) , which compounds are not always 
proteins, may be isolated using a variety of methods known to. one 
skilled in the art. For instance, the protein of the invention may 
be fixed and exposed to synthetic compounds , a bank of natural substances , 
or a random phage peptide display library to screen for molecules 
that bind to the protein. Alternatively, high-throughput screening 
using combinatorial chemistry techniques may be performed (Wrighton 
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NC; Farrel FX; Chang R; Kashyap AK; Barbone FP ; Mulcahy LS ; Johnson 
DL; Barret RW; JolliffeLK; DowerWJ, "Small peptides as potent mimetics 
of the protein hormone erythropoietin", Science (UNITED STATES) Jul 
26 1996, 273 p458-64; Verdine GL. , "The combinatorial chemistry of 
nature." Nature (ENGLAND) Nov 7 1996, 384, pll-13; Hogan JC Jr., 
"Directed combinatorial chemistry." Nature (ENGLAND) Nov 7 1996, 384 
P17-9). 

Screening of a ligand that binds to a. protein of the invention 
may be performed as follows. The extracellular domain of a protein 
of the invention is fused to the intracellular domain including the 
transmembrane domain of a hemopoietin receptor protein that has a 
known signal transducing ability to prepare a chimeric receptor. The 
chimeric receptor may be expressed on the cell surface of a suitable 
cell line, preferably a cell line that can survive, and proliferate 
only in the presence of a suitable growth proliferative factor (growth 
factor-dependent cell line) . Then, the cell line may be cultured in 
medium supplemented with a sample material in which a variety of growth 
factors, cytokines, or hemopoietic factors might be expressed. 
According to this method, the growth factor-dependent cell line can 
only survive and proliferate when the sample contains an appropriate 
ligand that specifically binds to the extracellular domain of the 
protein of the invention. The known hemopoietin receptors, such as 
the thrombopoietin receptor , erythropoietin receptor , G-CSF receptor , 
gpl30, and so on may be used. The partner for constructing a chimeric 
receptor for the screening system of the invention is not limited 
to the above receptors so long as its intracellular domain provides 
a structure necessary for the signal transduction activity. The 
growth factor-dependent cell line may be, for. example, IL-3-dependent 
cell lines, such as BaF3 or FDC-P1. 

In a rare case, the ligand that specifically binds to a protein 
of the invention may not be a soluble protein but a membrane-bound 
protein. In this case , screening can be done using a protein comprising 
only the extracellular domain of the protein of the invention, or 
a fusion protein in which the extracellular domain is attached to 
a part of other soluble proteins. Such proteins are labeled before 
they are used for measuring the binding with the cells that are expected 
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to express the ligand. The former protein, comprising only the 
extracellular domain, may be a soluble receptor protein artificially 
constructed through introducing a stop codon into the N-terminal side 
of the transmembrane domain, or a soluble protein such as NR12-1 . 
5 The latter fusion protein may be a protein in which the Fc region 
of immunoglobulin, or FLAG peptide is attached to the C-terminus of 
the extracellular domain. These labeled soluble proteins can also 
be useful in detection by the above-described West-western blotting 
method. 

10 A. chimeric protein of the extracellular domain of a protein of 

this invention and the Fc region of an antibody (such as human IgG 
antibody) may be purified using Protein A column, etc. Such an 
antibody-like chimeric protein retains its ligand binding activity. 
Thus, the protein may be appropriately labeled with an isotope and 

15 so on, and used for the screening of a ligand (Suda, T. et al. , Cell, 
175, 1169-1178 (1993) ) . Some cytokines, such as molecules of the TNF 
family, primarily exist in a membrane-bound form, so such ligands 
may be isolated by exposing the antibody-like chimeric protein to 
a variety of cells and selecting cells based on the. binding activity 

20 to the protein. Alternatively, ligands may be isolated according to 
the same method by using cells to which a cDNA library is introduced. 
Furthermore, the antibody-like chimeric protein may also be used as 
an antagonist. 

The compound isolated by the above screening may be a candidate 
25 for drugs that activate or inhibit the activity of a protein of this 
invention. It is possible to apply such compounds for the treatment 
of the disease arising from aberrant expression or functional disorder 
of a protein of the present invention. The compound obtained using 
the screening method of the invention includes compounds resulting 
30 from the modification of the compound having the activity to bind 
to the protein of the invention by adding, deleting, and/or replacing 
a part of the structure. 

When using the isolated compound or a protein of the present 
invention (decoy type (soluble form) ) as a pharmaceutical for humans 
35 and other mammals, for example, mice, rats, guinea pigs, rabbits, 
chicken, cats, dogs, sheep, pigs, bovines, monkeys, sacred baboons , 
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chimpanzees, the isolated compound can be directly administered or 
can be formulated into a dosage form using known pharmaceutical 
preparation methods. For example, according to the need, the 
pharmaceuticals can be taken orally , as sugar-coated tablets , capsules , 
elixirs and microcapsules , or parenterally , in the form of injections 
of sterile solutions, suspensions with water, or any other 
pharmaceutically acceptable liquid. For example, the compounds can 
be mixed with a pharmacologically acceptable carrier or medium, 
specifically, sterilized water, physiological saline , plant-oil , 
emulsifiers, suspending agent, surfactants,- stabilizers, flavoring 
agents, excipients, vehicles, preservatives and binders, in. a unit 
dosage form required for generally accepted drug-implementation . The 
amount of active ingredient in these preparations makes a suitable 
dosage acquirable within the indicated range. 

Examples of additives which can be mixed to tablets and capsules 
include: binders, such as gelatin, corn starch, tragacanth gum and 
gum acacia; excipients, such as crystalline cellulose; swelling agents , 
such as corn starch, gelatin and alginic acid; lubricants, such as 
magnesium stearate; and sweeteners, such as sucrose, lactose or 
saccharin; flavoring agents , such as peppermint , Gaultheria adenothrlx 
oil and cherry . When the unit dosage form is a capsule , a liquid carrier , 
such as oil, can also be included in the above ingredients. Sterile 
composites for injections can be formulated following normal drug 
implementations, using vehicles such as distilled water used for 
injections. 

For example, physiological saline, glucose, and other isotonic 
liquids, including adjuvants, such as D-sorbitol, D-mannose, 
D-mannitol, and sodium chloride, can be used as aqueous solutions 
for injections. These can be used in conjunction with suitable 
solubilizers , such as alcohol, specifically ethanol , polyalcohols 
such as propylene glycol and polyethylene glycol, and non-ionic 
surfactants, such as Polysorbate 80 (TM) and HCO-50 . 

Sesame oil or soy-bean oil can be used as an oleaginous liquid 
and may be used in conjunction with benzyl benzoate or benzyl alcohol 
as solubilizers; may be formulated with a buffer such as phosphate 
buffer and sodium acetate buffer; and may be used in conjunction with 
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a pain-killer such as procaine hydrochloride, a stabilizer such as 
benzyl alcohol and phenol , and an anti-oxidant . The prepared in j ection 
is filled into a suitable ampule. 

Methods well known to those skilled in the art may be used to 
5 administer the pharmaceutical compound to patients, for example as 
intraarterial, intravenous, percutaneous injections and also as 
intranasal, transbronchial ,. intramuscular or oral administrations. 
The dosage varies according to the body-weight and age of the patient, 
the administration method, and such, but one skilled in the art can 
10 suitably select them. If said compound is encodable by a DNA, said 
DNA can be inserted into a vector for gene therapy to perform the 
therapy. The dosage and method of administration vary according to 
the body-weight, age, and symptoms of a patient, but one skilled in 
the art can select them suitably. 

For example, the dosage of the protein of this invention (decoy 
form (soluble form) ) may vary depending on the sub j ect of administration , 
target organ, symptom, and method for administration. However, it 
may be injected to a normal adult (body weight, 60 kg) at a dose of 
about 100 ^lg to 10-20 mg per day. 

For example, although there are some differences according to 
the symptoms, the dose of a compound that binds with a protein of 
the present invention, or a compound that inhibits the activity of 
a protein of this invention is typically about 0.1 mg to about 100 
mg per day, preferably about 1.0 mg to about 50 mg per day, and more 
25 preferably about 1.0 mg to about 20 mg per day, when administered 
orally to a normal adult (weight 60 kg) . 

When the protein is administered parenterally , in the form of 
an injection- to a normal adult (weight 60 kg), although there are 
some differences according to the patient, target organ, symptoms 
30 and method of administration, it is convenient to intravenously inject 
a dose of about 0.01 mg to about 30 mg per day, preferably about 0.1 
to about 20 mg per day and more preferably about 0 . 1 to about 10 mg 
perday. Also, in the case of other animals , it is possible to administer 
an amount converted to 60 kg of body-weight or surface area. 

35 



20 



Brief Description of the Drawings 
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Figure 1 shows the partial nucleotide sequence of AL109843 
identified in the htgs database. The deduced amino acid sequence is 
shown under the predicted exon sequence. The YR motif sequence and 
WS motif that were used as the target are boxed. 

Figure 2 shows partial amino acid sequences of NR12 found in 
the sequence of AL109 843, and those of known hemopoietin receptors 
having homology thereto. Identical amino acid sequences are boxed 
and similar amino acid sequences are shadowed. Gap spaces are 
underlined. Known hemopoietin receptors are, from top, human gpl30, 
human NR9 , human prolactin receptor, human IL-7 receptor, and human 
LIF receptor. 

Figure 3 shows a photograph demonstrating the results of PCR 
analysis , showing expressed products amplified by 5 ' -RACE and 3 ' -RACE 
using the oligonucleotide primers designed against the predicted WS 
exon within the AL109843 sequence. Specif ic products by PCR are shown 
with arrows. 

Figure 4 shows the nucleotide sequence of the full-length NR12. 1 
cDNA that was obtained by combining the 5 '-RACE and 3 '-RACE products. 
The deduced amino acid sequence encoded by NR12.1 is also shown. The 
amino acid sequence predicted to be the secretion signal is underlined. 
Conserved cysteine residues, and the amino acid sequences of YR motif 
and WS motif are boxed. 

Figure 5 shows the nucleotide sequence of the full-length NR12.2 
cDNA that was obtained by combining the 5 '-RACE and 3 '-RACE products. 
The amino acid sequence encoded by NR12 . 2 is also shown . The predicted 
secretion signal sequence is underlined. The predicted transmembrane 
region is shadowed. Conserved cysteine residues in the extracellular 
region, and amino acid sequences of YR motif and WS motif are boxed. 

Figure 6 shows the nucleotide - sequence of full-length NR12.3 
cDNA that was obtained by combining the 5 '-RACE and 3 '-RACE products . 
The amino acid sequence encoded by NR12 . 3 is also shown . The predicted 
secretion signal is underlined. Conserved cysteine residues, and the 
amino acid sequences of YR motif and WS motif are boxed. 

Figure 7 is a continuation of Figure 6. 

Figure 8 shows photographs demonstrating the results of RT-PCR 
analysis of the genetic-expression distribution of the NR12 in human 
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organs . The arrow indicates the size of the specific PCR amplification 
product of NR12. 

Figure 9 shows a photograph demonstrating the results of 
quantification of the NR12 gene expression in human organs by Southern 
5 blotting. The arrow indicates the size of the specific signal of 
detected NR12. 

Figure 10 is a schematic illustration of the structure of the 
NR12 fusionprotein to be expressed from the expression vector construct 
in the mammalian cell. 

10 Figure 11 shows the nucleotide sequence of full-length NR12.4 

cDNA- that was obtained by combining the 5 '—RACE and 3 '—RACE products . 
The amino acid sequence encoded by- NR12 . 4 is also shown . The predicted 
secretion signal is underlined . Conserved cysteine residue , and amino 
acid sequences of YR motif and WS motif are boxed. 

15 Figure 12 is a continuation of Figure 11. * 

Figure 13 shows the nucleotide sequence of full-length NR12.5 
cDNA. The amino acid sequence encoded by NR12.5 is also shown. The 
predicted secretion signal is underlined. The predicted 

transmembrane sequence is shaded. Conserved cysteine residue in the 

20 extracellular region, and amino acid sequences of YR motif and WS 
motif are boxed. 

Figure 14 is a continuation of Figure 13. 

Best Mode for Carrying out the Invention 
25 The present invention will be explained below with reference 

to examples r but it is not construed as being limited thereto. 

[Example 1] Isolation of NR12 gene 

(1) Primary screening by TblastN search 

Although sequencing of human genome is promoted extensively by 
human genome projects of institutes, the proportion of completely 
finished sequences to the whole human genome has not reached even 
10%. However, information provided by above projects until today is 
counted as a good means for searching target genes, determining 
nucleotide sequences, and mapping genes. The informational basis of 
the above sequences consists of large information. provided by the 
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assembly of bacterial artificial chromosome (BAC) and yeast artificial 
chromosome (YAC) , which aims to form a complete database in the future. 
The present inventors identified a human gene encoding a part of a 
novel hemopoietin receptor protein from a BAC clone sequence in one 
of public databases, "High Throughput Genomic Sequence (htgs) " of 
GenBank. 

As mentioned above, the present inventors found motif sequences 
conserved in the hemopoietin receptor family, namely 
(Tyr/His) -Xaa- (Hydrophobic/Ala) - (Gln/Arg) -Hydrophobic-Arg motif 
(YR motif) in the extracellular region, and Trp-Ser-Xaa-Trp-Ser motif 
(WS motif ) located around the C-terminus . However, it is extremely 
difficult to design oligonucleotide probe that includes both motif 
sequences comprehensively. Therefore, the inventors conducted in 
sillco database search using partial amino acid sequences from the 
fragment of known hemopoietin receptor proteins including both motifs 
as the query. Fragmentation of partial amino acid sequences that may 
be used as a query was examined using the human receptors shown "in 
table 1 as the sequence of known hemopoietin receptors . According 
to the genomic structure of the known hemopoietin receptor sequences, 
the exons encoding these YR motif and WS motif were about 50 to 70 
amino acids long, and the exon proximal to it to the N-terminus (PP 
exon) was also about 50 to 70 amino acids long. Thus, a sequence 
containing both exons consisting of about 120 amino acids were cut 
to prepare a query sequence for convenience ' sake . Although the length 
of the partial amino acid sequence used as the query sequence varied 
depending on each known hemopoietin receptor, the feature of the 
structure was conserved. A sequence that ranges from one or more 
proline, residues located near the initiation site in the PP exon to 
the amino acid residue located about 10 amino acids to the C-terminus 
of the WS motif termination in the WS exon was extracted as the query 
sequences from all known hematopoietin receptor sequences. 

The known hemopoietin receptors used as query sequences for the 
database search is shown in the table. The amino acid residues 
conserved among motif sequences are shown in bold with underline. 
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Table 1 



Human 


GenBank 


YR-motif 


WS-motif 


Receptors 


Accession # 


Sequence 


Sequence 


LIr-K 


NM_0023lO 


XTFRIB 


HSKHS 


gpl30 


NM_002l84 


XVFRIB 


HSDHS 




kfn fiAF* 

NP_005526 


QEFQLB 


USKHS 


IL-12R02 


NM_00l559 


XEFQIS 


HSDHS 


G-CSFR 


NM.O0O76O 


XTLQIB 


WSDWS 


EPO-R 


M 34986 


XTFAVB 


HSAHS 


TPO-R 


M90103 


XRLQLB 


HSSHS 


Leptin-R 


U50748 


XAVQVK 


HSNHS 


IL-3R<x 


M74782 


XTVQIB 


LSAHS 


II.-4R 


A^l ATA UUVTi AO 




HSEHS 


IL-5Ra 


M96651 


XDVQVB 


WSEWS 


IL-6R 


NMJ)00565 


HWQLB 


HSEMS 


1L-7R 


NM_002185 


XEIKVB 


WSEWS 


FL-llRa 


U32324 


HAVRVS 


HSTHS 


IL-l3Ra 


NM_001560 


NTVRIB 


HSNHS 


IL-2R0 


A28052 


XEFQVB 


HSPHS 
HSEHS 


IL-2R Y 


NM_000206 


XTFRVB 


GM-CSFR 


M64445 


HSVKIB 


HSSHS 


CNTF-R 


NMJ)01842 


XIIQVA 


HSDHS 


PRL-R 


NM.000949 


YiVQVB 


HSAHS 


NR6(CRLFl) 


NM_004750 


XFVQVB 


HSEHS 


NR9(CREME9) 


AF120151 


XQFRVC 


HSPHS 



The above queries were used to search on the htgs database in 
GenBank using TblastN (Advanced TblastN 2.0.9) program. The default 
5 values (Expect=100, Descriptions=250 , and Alignments=250 ) were used 
as parameters for the search. As a result, the search resulted in 
many false positive clones, and those clones which both of the YR 
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motif and WS motif were not encoded in the same reading frame, or 
that contained a stop codon between the two motifs were excluded. 
Also those clones containing only the YR motif but not the WS motif 
were also excluded, because, as mentioned above, the YR motif is not 
a completely established consensus sequence. Therefore, the 
conservation of the WS motif was considered predominant. As a result 
of the above selection, positive clones of primary search shown in 
table 2 were chosen from about 1000 pseudo-positive clones obtained 
by the TblastN search. 

Positive clones obtained by the. primary search against htgs 
database having the target motif sequence with high probability were 
selected, and are shown in the table. Conserved amino acid residues 
are shown in bold with underline in the motif sequences. 
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Table 2 



GenBank 
Accession # 


Motif 
Sequence 


Note 


AC00A048 


WSPWS 


IL-2Rheta 


AC007174 


WSEWS 


licSR 


AL031406 


WSTWS 


CH.22 


AC003656 


WSGWS 


CH.21 


AC008663 


WSKWS 


CH.5 


AC008614 


WSGWS 


CH.5 


AC008532 


WSGWS 


CH.19 


AC009267 




CH.18 


AC007596 


wssws 


CH.16 


AC007227 




CH.16 


AL031123 


WSDWA 


CH.6 


AC005911 


WGEWS 


CH.12 


AL096870 


WSNWK 


CH.14 


Z97201 


WSNWK 


CII.12 


AC007902 




CH.18 


AC008636 




CH.5 


AC006176 




CH.10 


AC004846 


wsows 


none 


AL109843 


wopws 

flit* UM 


CHI (NR12) 


AC003656 




CH.21 


AC005143 


TSGHS 


CH.15 


AL109743 


WSGWS 


CH.1 


AC008403 


WSAWS 


CH.19 


AL032818 


WSGWS 


CH.22 


Z93017 


WSGWS 


CH.6 


AC009456 


HSRHS 


CH.18 


AC008427 


WSEGS 


CH.5 


AL096791 


WSQHS 


CH.X 
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(2) Secondary screening by BlastX search 

First, nucleotide sequences around the sequence which were 
positive to the query sequence in the primary search were cut from 
each of the 28 positive clones of TblastN primary search shown in 
table 2 . Using these sequences as the query, the nr database in GenBank 
was searched again using the BlastX (Advanced BlastX 2.0.9) program. 
The query sequence consisted of a nucleotide sequence of 240 bp in 
total, which contains the sequence approximately 200 bp upstream of 
the sequence that may encode the WS motif, for convenience sake. 
Because, as mentioned above, the exon encoding the WS motif was as 
short as approximately 50 to 70 amino acids in the genome structure 
of known hemopoietin receptors, .the prepared query sequence of 240 
bp long is expected to cover the exon sufficiently. The value. of 
"Expect=100, Descriptions=100 , Alignments=100 , Filter=def au.lt f was 
used for the BlastX search. It was expected that positive clones 
showing at least homology with multiple different known hemopoietin 
receptors would be selected as positive clones of secondary search 
encoding hematopoietin receptor family members from the positive 
clones of the secondary search according to the search. 

As a result of the above two-step Blast search, three clones 
(AC008048, AC007174, andAL109843) among the human genome clones shown 
in table 2 were successfully identified as positive clones of the 
secondary search. However, AC008048 and AC007174 were revealed to 
be genome sequences that encode the human IL-2 receptor beta strand 
and human IL-5 receptor, respectively. AL109 843 alone was inferred 
to encode the target novel hemopoietin receptor . Therefore , this clone 
was named NR12, and was determined to isolate the full-length cDNA. 

AL109.843 is a genome draft sequence derived from human chromosome 
1 submitted to htgs database at 16 th August 1999 , and has a length 
of 149104 bp. However, nucleotide sequences at 10 positions, 
approximately 8000 bp in total, remains undetermined at this time. 
The existence of a WS exon could be predicted in the sequence of AL109 84 3 
which were positive in the TblastN primary search as shown in Figure 
1. The YR motif r [YVFQVR] sequence , and WS motif, [WQPWS] sequence, 
was recognized in the sequence. The comparison of the amino acid 
sequence of NR12 to that of the known hematopoietin receptor, which 
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were detected to have homology in BlastX secondary search, are shown 
in Figure 2. Based on the above result, specific oligonucleotide 
primers were designed on the exon sequence that were predicted in 
the AL109 843 sequence, and these primers were used in the 5 '-RACE 
5 method and the 3 ' -RACE method described later on. 
(3) Design of oligonucleotide primers 

As described above, exon sites were predicted on AL109843 
sequences , and these were used to design the following oligonucleotide 
primers specific for NR12. Three sense primers (NR12-S1, NR12-S2, 

10 and NR12-S3 ; oriented downstream) and three antisense primers (NR12-A1, 
NR12-A2, and NR12-A3; oriented upstream ) were synthesized using the 
ABI 394 DNA/RNA synthesizer under, a condition to attach a trityl group 
to the 5 ' -terminus. Then, the products were purified using an OPC 
column (ABI #400771) to obtain full-length primers. 

15 NR12-S1; 5'- GCA ACA GTC AGA ATT CTA CTT GGA GCC -3' (SEQ ID NO: 

11) 

NR12-S2; 5'- CAT TAA GTA CGT ATT TCA AGT GAG ATG TC -3' (SEQ ID 
NO: 12) 

NR12-S3; 5'- GGT ACT GGC AGC CTT GGA GTT CAC TG -3' (SEQ ID NO: 

20 13) 

NR12-A1; 5'- CAG TGA ACT CCA AGG CTG CCA GTA CC -3' (SEQ ID NO: 

14) 

NR12-A2; 5'- GAC ATC TCA CTT GAA ATA CGT ACT TAA TG -3 ' (SEQ ID 
NO: 15) 

25 NR12-A3; 5'- GGC TCC AAG TAG AAT TCT GAC TGT TGC -3 ' (SEQ ID NO: 

16) 

Above oligonucleotide primers, NR12-S1 and NR12-A3 , NR12-S2 and 
NR12-A2, and- NR12-S3 and NR12-A1 were designed to have completely 
complementary sequence to each other. 

30 (4) Cloning of • .N- terminal cDNA by 5 ' -RACE method 

In order to isolate full-length cDNA of-NR12, 5 '-RACE PCR was 
performed using NR12-A1 of (3) for primary PCR, and NR12-A2 of (3) 
for secondary PCR, respectively. PCR experiment was performed using 
Human Fetal Liver Marathon-Ready cDNA Library (Clontech#7403-1 ) as 

35 the template, and Advantage cDNA Polymerase Mix (Clontech#8417-l ) 
on the thermal cycler (Perkin Elmer Gene Amp PCR System 2400) . Under 
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the following conditions, as a result, PCR products of two different 
sizes were obtained as shown in Figure 3. 

Condition of the primary PCR was as follows: 94 °C for 4 min, 
5 cycles of "94°C for 20 sec, 72°C for 90 sec", 5 cycles of "94°C 
for 20 sec, 70°C for 90 sec", 28 cycles of *94°C for 20 sec, 68°C 
for 90 sec", 72 °C for 3 min, and termination at 4°C. 

Condition of the secondary PCR was as follows: 94 °C for 4 min, 
5 cycles of *94°C for 20 sec, 70°C for 90 sec", 25 cycles of n 94°C 
for 20 sec, 68°C for 90 sec", 72°C for 3 min, and termination at 4°C. 

Two amplification products were obtained by the PCR and both 
of them were subcloned into pGEM-T Easy vector (Promega #A1360) , and 
the nucleotide sequences were determined. The transformation of the 
PCR product into the pGEM-T Easy vector was performed using T4 DNA 
ligase (Promega#1360) in a reaction at 4°C of 12 hours. Recombinants 
of the PCR products and pGEM-T Easy vector were obtained by the 
transformation of E. coll DH50C strain (Toyobo#DNA-903 ) . Recombinants 
were selected by using Insert Check Ready Blue (Toyobo#PIK-201) . The 
nucleotide sequences were determined using the BigDye Terminator Cycle 
Sequencing Ready Reaction Kit (ABI/Perkin Elmer#4303154 ) and by 
analyzing with, the ABI PRISM 377 DNA Sequencer. Nucleotide sequences 
of the whole insert fragment of 10 independent clones were determined. 
As a result, they were divided into two groups, one consisting of 
4 clones with a size of 1.3 kb, and the other consisting of 6 clones 
with a size of 1.0 kb, based on the length of the base pairs and the 
differences in sequence. However, the former 5 '-RACE PCR products 
of 1 . 3 kb were revealed to be non-specific PCR amplification products . 
This sequence is derived from the minor band shown in Figure 3. On 
the other hand, the latter 5 '-RACE PCRproducts of 1 . 0 kb were recognized 
as partial nucleotide sequences of NR12 that resulted from a correct 
PCR amplification reaction. 

(5) Cloning of C-terminal cDNA by 3 '-RACE method 
To isolate the C-terminal sequence of a cDNA clone corresponding 
to the full-length NR12 , 3 ' -RACE PCR was performed using NR12-S1 primer 
of (3) for the primary PCR, and NR12-A2 of (3) for secondary PCR, 
respectively. The PCR was performed under the same condition as in 
the 5 '-RACE above except the Human Thymus Marathon-Ready cDNA Library 
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(Clontech#7415-l) was used as the template. More specifically, 
Advantage cDNA Polymerase Mix and the Perkin Elmer Gene Amp PCR System 
2400 thermalcycler was used in the PCR experiment. Under the same 
PCR condition to those described in (4) , 3 ' -RACE amplification product 
showing an identical size of 750 bp was obtained as shown in Figure 
3 . The obtained PCR product was subcloned into the pGEM-T Easy vector 
as above to determine the nucleotide sequence. The recombination of 
the PCR product into the pGEM-T Easy vector was performed using T4 
DNA ligase in a reaction at 4°C for 12 hours. The recombinant of the 
PCR product and pGEM-T Easy vector was obtained by transformation 
of E. coll DH5a strain, and selection of the recombinant was done using 
Insert Check Ready Blue as described above. The nucleotide sequence 
was determined using the BigDye Terminator Cycle Sequencing Ready 
Reaction Kit and the ABI PRISM 377 DNA Sequencer for analysis. The 
nucleotide sequences of the whole insert fragment" from 2 independent 
clones of genetic recombinants revealed that the clones contain the 
C-terminal sequence of the full-length NR12 cDNA clone having a poly 
A sequence. 

Then, the nucleotide sequence determined by the 3'-RACE-PCR and 
those determined by 5'-RACE-PCR in (4) were combined to finally 
determine the whole nucleotide sequence of the cDNA clone encoding 
the secretory form soluble receptor-like protein named NR12.1. The 
determined nucleotide sequence of NR12.1 cDNA (SEQ ID NO: 1) and the 
amino acid sequence encoded by the sequence (SEQ ID NO: 2) are shown 
in Figure 4. 

(6) Cloning of a C-terminal splicing variant by 3 ' -RACE method 
Although the NR12. 1 clone isolated above had sufficient feature 
of known hemopoietin receptors according to the result of structural 
analysis, it did not possess a transmembrane region. Therefore, it 
was inferred to encode a soluble receptor-like protein as 
above-mentioned. Further, the present inventors predicted the 
existence of splicing variants that have a transmembrane region 
especially in the C-terminal region of the transcription product of 
the present gene, and tried to isolate NR12 cDNA clones by successive 
3 '-RACE method. 

Thus , 3 '-RACE PCR was performed using the above-mentioned NR12-S2 



49 



primer of (3) for primary PCR, and NR12-S3 primer for secondary PCR. 
Under the same PCR condition to those described in (4) for 5 ' -RACE 
method except using Human Testis Marathon-Ready cDNA Library 
(Clontech#7414-l) as the template. As a result, multiple 3 '-RACE PCR 
products with different sizes were obtained. All of the obtained PCR 
products were subcloned into the pGEM-T Easy vector as described above 
to determine the nucleotide sequences. Nucleotide sequences of the 
whole insert fragments of 6 independent clones of genetic.recombinants 
were determined. As a result / one of these clones was found to be 
identical to NR12 . 1 determined above . . The other 5 clones were possible 
to encode the target transmembrane protein having transmembrane 
regions. That is, the present inventors were able to confirm the 
existence of splicing variants of NR12 as expected. Furthermore, the 
5 cDNA clones above showed differences in the C-terminal extracellular 
region due to alternative splicing. Namely, two of these clones had 
only a short intracellular region and were named NR12 . 2 . On the other 
hand, the other 3 clones had a long intracellular region. These cDNA 
clones with a long ORF were named NR12.3, and were distinguished from 
the above sequence, NR12.2. 

Then, the nucleotide sequence determined by the 3 '-RACE PCR and 
those from the 5 '-RACE PCR products in (4) were combined to finally 
determine the whole nucleotide sequence of the cDNA clone that encodes 
the transmembrane receptor protein. The nucleotide sequence 
determined for NR12.2 cDNA (SEQ ID NO: 3) and its amino acid sequence 
(SEQ ID NO: 4) are shown in Figure 5 . The nucleotide sequence of NR12 . 3 
cDNA (SEQ ID NO: 5) and its amino acid sequence (SEQ ID NO: 6) are 
shown in Figure 6 and 7 . 

The exon site sequence was predicted in above (2) from the splicing 
consensus sequence in RNA transcription (Hames, B.D. and Glover, D.M. , 
Transcription, and Splicing (Oxford, IRL Press) , 1988 , pl31-206) and 
not by using program such as genome analysis software. According to 
the determination of the whole nucleotide sequence of isolated cDNA 
clones , it was revealed that the exon site predicted within the partial 
sequence of AL109843 shown in Figure 1 correspond completely to that 
observed in the actual transcription of the NR12 gene. However, it 
was revealed that only the transcription product of NR12.1 cDNA clone 
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was one which elongates to the 3 ' -untranslated region read through 
the identical sequence as that of the genome structure without splicing 
after the termination of WS exon. 

(7) Structural feature of NR12 and prediction of its function 
5 As a result of the determination of the whole nucleotide sequences 

of NR12.1, NR12.2 and NR12.3, it was revealed that they are the 
transcription products having structural variety in the C-terminus 
due to alternative splicing. The NR12.1 may encode a secretory form 
soluble hemopoietin receptor-like protein consisting of 337 amino 

10 acids according to its primary structure, while the NR12.2 and NR12.3 
may encode transmembrane hemopoietin receptor proteins consisting 
of 428 and 629 amino acids ^respectively. The characteristics of each 
NR12.were as follows. 

* First, it is predicted that the sequence from the 1 st Met to the 

15 23 rd Gly in the common extracellular domain of these clones. is the 
typical secretion signal sequence. Herein, the first Met is presumed 
to be the translation initiation site because there exists an in-frame 
termination codon at the minus 32 position from the 1 st Met. Next, 
an Ig-like region exists in the region from the 24 th Gly to the 124 th 

20 Pro residue. In addition, it is predicted that the region from the 
133 rd Cys to the 144 th Cys residue forms one of the loop structures 
which is a ligand-binding site. Furthermore, the region from the 29 0 th 
Tyr to the 295 th Arg residue corresponds to the highly conserved YR 
motif, and a typical WS motif is also found at residues from the 304 th 

25 Trp to 308 th Ser. 

Herein, the NR12.1 encodes 29 amino acids after the WS motif 
and the translation frame terminates at the next stop codon. Therefore , 
the NR12.1. encodes a soluble hemopoietin receptor protein that does 
not have a transmembrane domain. On the other hand, the 26 amino acids 

30 following the conserved motif above from the 352 nd Gly to the 377 th 
Asn residue in NR12 . 2 and NR12 . 3 correspond to a typical transmembrane 
domain. The NR12.2 and NR12.3 encode identical amino acid sequences 
to the 413 th Gin residue in the extracellular region. However, 
structural differences exist in the C-terminal region following the 

35 413 th Gin residue due to alternative splicing which connects them to 
different exons . Namely, NR12.2 encodes 428 amino acids and the 
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translation frame is terminated at the next stop codon. Thus, it has 
only a short intracellular region consisting of 51 amino acids. On 
the other hand, NR12 . 3 encodes 629 amino acids and has an intracellular 
region consisting of 252 amino acids. According to the structural 
characteristics above, NR12 gene was recognized to possess sufficient 
characteristics as novel hemopoietin receptor proteins. 

[Example 2] Tissue distribution determination and expression pattern 
analysis of NR12 gene by RT-PCR 

mRNA was detectedusing the RT-PCRmethod to analyze the expression 
distribution and the expression pattern of NR12.1 gene in different 
human organs . NR12-PPD primer with the sequence below was synthesized 
as a sense primer (downstream orientation) for the RT-PCR analysis. 
NR12-A1 primer synthesized in Example 1 (3) was used as the antisense 
primer (upstream orientation) . The NR12-PPD primer was synthesized 
and purified as in Example 1 (3) . It was expected that the common 
N- terminal region in all splice variants, NR12.1, NR12.2 and NR12.3, 
are amplified and detected using these primer sets (NR12-PPD and 
NR12-A1) . 

hNR12-PPD ; 5'- CCG CCA GAT ATT CCT GAT GAA GTA ACC -3 ' (SEQ ID 
NO : 17) 

The templates used were Human Multiple Tissue cDNA (MTC) Panel 
I (Clontech #K1420-1) , Human MTC Panel II (Clontech#K1421-l ) , Human 
Immune System MTC Panel (Clontech#K1426-l ) , and Human Fetal MTC Panel 
(Clontech#K1425-l) . PCR was performed using Advantage cDNA 
Polymerase Mix (Clontech#8417-l ) on a thermal cycler (Perkin Elmer 
Gene Amp PCR System 2400) . . PCR was performed by following condition 
to amplify the target gene: 94°G for 4 min, 5 cycles of "94°C for. 
20 sec, 72°C for 1 min", 5 cycles of "94°C for 20 sec, 70°C for 1 
min", 25 cycles of "94°C for 20 sec, 68°C for 1 min", 72°C for 3 min, 
and termination at 4°C. 

As shown in Figure 8, strong expression of NR12 was observed 
in the hematopoietic cell line tissue and immune system cell line 
tissue such as adult spleen, thymus, lymph node, bone. marrow, and 
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peripheral leukocyte . Expression was also detected in testis , liver , 
lung, kidney, pancreas, and gastrointestinal tract such as small 
intestine and colon. Moreover, NR12 gene expression was also observed 
in all analyzed mRNA derived from human fatal tissues. Performing 
PCR using human G3PDH primers under the above condition and detecting 
the expression of the housekeeping gene G3PDH, it was confirmed that 
the number of mRNA copies among the template mRNA had been normalized. 

The size of the RT-PCR amplification product was 561 bp, which 
was consistent with the size calculated from the determined nucleotide 
sequence of NR12 cDNA. Thus, the product was considered to be the 
product of specific PCR amplification reaction. This was further 
confirmed by Southern blotting as in the following, and the 
possibilitythat the product was a non-specific PCR amplification 
product was denied. 

The analyses of expression distribution and expression pattern 
of NR12 gene by RT-PCR revealed that the expression is restricted 
to specific organs and tissues, and also that the amount of expression 
varies greatly among organs. Taking all the result of NR12 gene 
expression distribution together, the fact that especially strong 
expression was detected in tissue considered mainly to include 
immunocyte tissues and hematopoietic cells suggest strongly the 
possibility that NR12 functions as a novel hemopoietin receptor. 
Furthermore, the fact that the expression of NR12 was also observed 
in other tissues suggests that NR12 can regulate various physiological 
functions in vivo not only those in the immune system and hematopoietic 
system. 

Moreover, existence of splicing variants was recognized. This 
strongly suggests that transcriptional regulation of the NR12 gene 
expression is strictly controlled by the transcriptional regulation 
determining functional specif icity transcriptional induction by 
exogenous stimulating factor, and regulation of alternative splicing 
in specific cell types. 

[Example 3] Verification of the specificity of RT-PCR product by 
Southern blotting 

In order to verify the specificity of amplification, the RT-PCR 
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amplified target gene product in Example 2 was subjected to Southern 
blotting using NR12 specific cDNA fragment as a probe. At the same 
time, the amount of RT-PCR product was quantitatively detected by 
the strength of labeled signal to assess relative gene expression 
levels among different human organs. The RT-PCR product was 
electrophoresed on an agarose gel , blotted onto a charged nylonmembrane , 
Hybond N ( + ) (Amersham, cat#RPN303B) , and was subjected to 
hybridization. The 5 '-RACE PCR product cDNA fragment corresponding 
to the N-terminus of the NR12 obtained in Example 1 (4) was used as 
a probe specific to NR12. Probes were prepared using the Mega Prime 
Kit (Amersham, cat#RPN1607) , and labeled with radioisotope, [a- 32 P] 
dCTP (Amersham, cat#AA0005) . Hybridization was performed using 
Express Hyb Hybridization Solution (Clontech#8015-2 ) , and after the 
prehybridization at 68 °C for 30 min, heat-denatured labeled probe 
was added to conduct hybridization at 68 °C for 120 min. After 
subsequent wash in (1) lx SSC/0.1% SDS at room temperature for 5 min; 
(2) lx SSC/0.1% SDS at 50°C for 30 min; and (3) 0 . lx SSC/0.1% SDS 
at 50 °C for 30 min, the membrane was exposed to Imaging Plate 
(FUJI#BAS-III) , and NR12 specific signal was detected by the Image 
Analyzer (FUJIX, BAS-2000 II) . 

As shown in Figure 9 , all the amplified PCR products by the RT-PCR 
above were verified as specific amplification products . Furthermore , 
the result of quantification of relative expression level among each 
tissue also supported above-mentioned assessment. The detection 
method for target gene expression using RT-PCR and Southern blotting 
in combination is known to have extremely high sensitivity as compared 
to other methods for expression analysis. Nevertheless , NR12 gene 
expression was not detected in adult heart, skeletal muscle, adult 
brain, prostate, ovary, or placenta at all. 

[Example 4] Northern blot analysis of NR12 gene expression 

Northern blot analysis of NR12 gene expression was performed 
to examine the expression pattern of NR12 gene in human organs and 
human cancer cell lines , and to determine the size of NR12 transcripts . 
Human Multiple Tissue Northern (MTN) Blot (Clontech#7760-1) , Human 
MTN Blot II (Clontech#7759-l) , Human MTN Blot III (Clontech#7767-l) , 
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and Human Cancer Cell Line MTN Blot (Clontech#7757-l ) were used. 

The cDNA fragment obtained by 5 '-RACE in Example 1 (4) was used 
as the probe. The probe was prepared using Mega Prime Kit and 
radio-labeled with [a- 32 P]dCTP as in Example 3. Hybridization was 
performed using Express Hybridization Solution, and after 
prehybridization at 65 °C for 30 min heat-denatured labeled probe was 
added to conduct hybridization at 65°C for 16 hr. After subsequent 
wash in (1) lx SSC/0.1% SDS at room temperature for 5 min; (2) lx 
SSC/0.1% SDS at 48°C for 30 min; and (3) 0 . 5x SSC/0.1% SDS at 48°C 
for 30 min, the membrane was exposed to an Imaging Plate as above, 
and an attempt to detect NR12 specific signal was made using an Image 
Analyzer. 

The method failed to detect any signal in any of the examined 
human organs . This could be because Northern blotting has a significant 
lower sensitivity than RT-PCR and thus failed to detect mRNA with 
low expression level. 

[Example 5] Construction of an NR12 ligand screening system using 
growth factor-dependent cell lines 

Ligands that bind specifically to the protein of this invention 
can be screened by the following step: (1) preparing a chimeric receptor 
by ligating the extracellular domain of the protein of this invention 
with the intracellular domain containing the transmembrane domain 
of a hemopoietin receptor protein comprising a known signal 
transduction ability; (2) expressing this chimeric receptor on the 
cell surface of a suitable cell line, preferably, a cell line that 
can survive and proliferate only under the presence of a suitable 
factor (a growth factor-dependent cell line) ; and (3) culturing the 
cell line by adding a material that is expected to contain various 
growth factors, cytokines, or hemopoietic factors. This method 
utilizes the fact that the above-mentioned growth factor-dependent 
cell line only survives and proliferates when a ligand specifically 
binding to the extracellular domain of the protein of the invention 
exists within the test material and is killed rapidly without the 
existence of the growth factor. Known hemopoietic receptors are, for 
example, the thrombopoietin receptor, erythropoietin receptor, G-CSF 
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receptor, gpl30, etc. However, the partner of the chimeric receptor 
used in the screening of the invention is not limited to these known 
hemopoietic receptors, and any receptor may be used so long as it 
contains the structure necessary for the signal transducing activity 
in the cytoplasmic domain. IL-3-dependent cell lines, such as Ba/F3 
and FDC-P1, can be exemplified as growth factor-dependent cell lines. 

First, the cDNA sequence encoding the extracellular region of 
NR12 (the amino acid sequence from the 1 st Met to the 319 th Gly) was 
amplified by PCR, and this DNA fragment was bound in frame to the 
DNA fragments encoding the transmembrane region and the intracellular 
region of a known hemopoietin receptor to prepare a fusion sequence 
encoding a chimeric receptor. The TPO receptor (Human MPL-P) was 
selected from the candidates described above. as the known. partner 
hemopoietin receptor. The constructed chimeric receptor sequence 
above was inserted into the plasmid vector, pME18S/neo , which can 
be expressed in mammalian cells . A schematic diagram of the structure 
of the constructed pME18S/NR12-TPOR chimeric receptor is shown in 
Figure 10. The chimeric receptor-expressing vector was introduced 
into the growth factor-dependent cell line Ba/F3, and was forced to 
express. Then, stable gene-introduced cells were selected. The 
selection can be done by utilizing the fact that the expression vector 
contains a drug (neomycin) resistant gene, and thus, only 
gene-introduced cells that obtained drug tolerance can be proliferated 
in the culture containing the drug. Novel hematopoietinmay be screened 
by constructing a screening system that utilizes the ability of the 
chimeric receptor-expressing cell lines to survive and proliferate 
only under the existence of a ligand functionally binding specifically 
to the NR12. In this case, the culture of the chimeric 
receptor-expressing cell line is conducted in medium supplemented 
with a material expected to include a target ligand in place of the 
growth factor (IL-3, in. this case) free medium described above. 

[Example 6] Construction of an expression system of secretary and 
soluble recombinant NR12 protein 

Though rare, cell membrane-binding proteins except soluble 
proteins can be envisaged as a ligand specifically binding to the 
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protein of the invention. In such cases, screening can be done by 
labeling the protein containing only the extracellular domain of the 
proteinof the invention, or a fusion protein in which a partial sequence 
of another soluble protein is added to the extracellular domain of 
5 the present protein , and then , measuring the binding with cells expected 
to express the ligand. 

Examples of the former proteins containing only the extracellular 
domain of the protein of the invention are , for example , soluble receptor 
proteins artificially prepared by inserting a stop codon to the 

10 N-terminal side of the transmembrane domain, or NR12. 1 that encodes 
the soluble type protein of NR12 . On the other hand, the latter proteins 
may be prepared by adding labeling peptide sequences such as Fc site 
of immunogloblins , and FLAG peptide to the C-terminus of the 
extracellular domain of the protein of the invention. These soluble 

15 labeled proteins can be also used for the detection in the West-western 
blotting method. 

The present inventors selected a construction method as follows : 
(1) cDNA sequence encoding the extracellular region of NR12 (amino 
acid sequence from the 1 st Met to the 319 th Gly) was amplified by PGR; 

20 and (2) FLAG peptide sequence was added in frame to the C-terminus 
of the amplified DNA fragment to obtain a sequence encoding the soluble 
targeted protein. The constructed sequence was inserted into the 
plasmid vector, pCHO, which can be expressed in mammalian cells. A 
schematic diagram of the structure of the constructed pCHO/NR12-TPOR 

25 chimeric receptor is shown in Figure 10. This expression vector was 
introduced into mammalian cells , CHO cells , and was forced to express . 
Then, stable gene-introduced cells were selected. After confirming 
expression of the soluble protein, the expression cells were cultured 
in large scale. The recombinant protein secreted into the culture 

30 supernatant can be immunoprecipitated using anti-FLAG peptide antibody , 
and may be purified by affinity columns, etc. 

The obtained recombinant protein can be applied not only for 
the assay mentioned above, but also, for example, for detection of 
specific biding activity within a material expected to contain a target 
35 ligandby BIA-CORE system (Pharmacia) . Thus, it is extremely important 
for searching novel hemopoietins that can bind to NR12. 
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[Example 7] Reisolation of human full-length NR12 CDS 

(1) Design of oligonucleotide primers 

The present inventors already had succeeded in isolating the 
full-length cDNA of NR12 gene. However, the N-terminal sequence and 
C-terminal sequence of the isolated target gene were isolated 
separately due to the use of 5 ' -RACE and 3 '-RACE method for the cDNA 
isolation. Thus , the present inventors attempted to reisolate NR12 . 2 
and NR12 . 3 genes that contain continuous full-length coding sequences . 

First, a sense primer (NR12.2-MET) described below that contains 
the start codon, Met sequence, with a common nucleotide sequence to 
each cDNA clone of NR12 was designed. As the antisense primers, 
NR12 . 2-STP and NR12 . 3-STP that contain a stop codon specific to NR12 . 2 
and NR12.3, respectively, were designed. The primers were synthesis 
as in Example 1 (3) . More specifically, ABI 's 394 DNA/RNA Synthesizer 
was used for the primer synthesis under the condition where a trityl 
group is attached to the 5 '-terminus. Then, the product was purified 
using and OPC column (ABI#400771) to obtain full-length primers. 
NR12.1-MET; 5'- ATG AAT CAG GTC ACT ATT CAA TGG -3 ' (SEQ ID NO: 18) 
NR12. 2-STP; 5'- GCA GTC CTC CTA CTT CAG CTT CCC -3' (SEQ ID NO: 19) 
NR12. 3-STP; 5'- TTG ATT TTG ACC ACA CAG CTC TAC -3' (SEQ ID NO: 20) 

(2) PCR cloning 

In order to isolate the full-length CDS of NR12, PCR cloning 
was performed using NR12.1-MET primer of (1) as sense primer and 
NR12. 2-STP and NR12 . 3-STP primer as antisense primers, respectively. 
Human Thymus Marathon-Ready cDNA Library (Clontech#7415-l ) was used 
as the template, and Advantage cDNA Polymerase Mix (Clontech#8417-l ) 
for the PCH experiment on a thermal cycler (Perkin Elmer Gene Amp 
PCR System. 2400) under the condition described below. The PCR product 
of 1301 bp named NR12 . 4 was obtained using the primer set "NR12. 1-MET 
and NR12. 2-STP", arid that of 1910 bp named NR12.5 was obtained using 
the primer set "NR12 . 1-MET and NR12. 3-STP". 

PCR was performed by a single cycle of "94 °C for 4 min", 5 cycles 
of "94°C for 20 sec, 72°C for 90 sec", 5 cycles of "94°C for 20 sec, 
70°C for 90 sec", 28 cycles of "94°C for 20 sec, 68°C for 90 sec", 
a single cycle of "72°C for 3 min", and was terminated at 4°C. 
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The obtained PCR products were subcloned into pGEM-T Easy vectors 
(Promega #A1360) as in Example 1 (4) , and the nucleotide sequences 
were determined. Recombination of the PCR products into the pGEM-T 
Easy vectors were performed using T4 DNA ligase (Promega#1360 ) in 
a reaction at 4*C for 12 hours. The recombinant of the PCR product 
and the pGEM-T Easy vector was obtained by transformation of E. coli 
strain DH5a (Toyobo#DNA-903) , and Insert Check Ready Blue 
(Toyobo#PIK-201) was used for the selection of the genetic recombinant. 
The nucleotide sequence was determined using the BigDye Terminator 
Cycle Sequencing SF Ready Reaction Kit (ABI/Perkin Elmer#4303150) 
and was analyzed by the ABI PRISM 377 DNA Sequencer. The nucleotide 
sequence of the insert fragments in respective recombinants of NR12.4 
and NR12.5 were analyzed, and the sequences of cDNA clones that may 
encode the full-length CDS were determined. 

As a result, it was revealed that NR12.4 contains the full-length 
ORF of NR12.2 but not the 5 ' -untranslated region or 3 '-untranslated 
region except the sequence derived from primers due to the design 
of the used primers in the PCR. NR12 . 5 also contained the full-length 
ORF of NR12.3 but not the 5 ' -untranslated region or 3 ' -untranslated 
20 region except the sequence derived from the primers. The determined 
nucleotide sequence of NR12.4 and its amino acid sequence are shown 
in Figure 11 and 12, and the determined nucleotide sequence of NR12.5 
and its amino acid sequence are shown in Figure 13 and 14. 

E. coli strain DH5a transfected with pGEM-T Easy vector 
25 (pGEM/NR12 . 5CDS) that contains the NR12.5 cDNA of this invention was 
deposited internationally on 31 st July 2000 as follows. 

Name and Address of the depositary institution 

Depositary institution: National Institute of Bioscience and 
30 Human-Technology, Agency of Industrial Science and Technology, 
Ministry of International Trade and Industry. 
Address: 1-1-3 Higashi , Tsukuba, Ibaraki 305-8566, Japan. 
Deposition date: 31 st July 2000 
Accession No. : FERM BP-7259 
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[Example 8] Cloning of mouse NR12 homologous genomic gene 
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(1) Preparation of a probe fragment of human NR12 

Aiming to analyze the genomic structure of mouse NR12 gene , the 
present inventors performed plaque hybridization against the mouse 
genomic DNA library. To perform heterologous cross hybridization 
5 cloning against mouse genomic DNA library, probe fragment of human 
NR12 cDNA was prepared. The insert fragment cut out with Not I from 
the 5 '-RACE product of human NR1 2 obtained in Example 1 (4) was purified, 
and used as the probe fragment. QIAquick Gel Extraction Kit 
(QIAGEN#28704) was used to extract and purify the insert fragment 
10 from the agarose gel. The probe was radiolabeled with [a- 32 P] dCTP 
using Mega Prime Kit as in Example 3, and was used for plaque 
hybridization. 

(2) Plaque hybridization 

Mouse 129SVJ strain Genomic DNA (Stratagene #946313 ) constructed 

15 in Lambda FIX II was used as the library. A genomic library of 
approximately 320 thousand plagues was developed in NZY agar medium, 
and the plaques were blotted onto a Hybond N ( + ) (Amersham #RPN303B) 
charged nylon membrane to conduct primary screening. Perfect-Hyb 
Solution (Toyobo#HYB-101) was used for hybridization, and after 

20 prehybridization at 60 °C for 30 rain, heat-denatured labeled probe 
was added, and hybridization was conducted at 60 °C for 16 hr. After 
subsequent wash in: (1) lx SSC/0.1% SDS at room temperature for 5 
min; (2) lx SSC/0.1% SDS at 50°C for 30 min; and (3) 0 . 5x SSC/0.1% 
SDS at 50 °C 30 min, the membrane was exposed to an X-ray film (Hyperfilm 

25 MP: Amersham, #RPN8H) to detect mouse NR21 positive plaques. 

As a result, 6 independent positive or pseudo-positive clones 
were obtained. The inventors succeeded in isolating plaques of 2 
independent NR12 positive clones by performing secondary screening 
in a similar way to the primary screening against these 6 clones obtained 

30 by the primary screening. Lambda DNA of the isolated plaque was 
prepared in large scale by plate-lysing method . The insert fragments 
were cut out with restriction enzyme Sal I . Analysis of their size 
revealed that the fragments were approximately 18.5 kb and 16.0 kb, 
respectively. 

35 

Industrial Applicability 
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The present invention provides novel hemopoietin receptor 
proteins and DNA encoding same. The present invention also provides: 
a vector into which the DNA has been inserted, a transf ormant harboring 
the DNA, and a method for producing recombinant proteins using the 
5 transf ormant . It further provides a method of screening for a compound 
or a natural ligand that binds to the protein. The protein of this 
invention is predicted to be associated with the regulation of immune 
system and hematopoiesis . Therefore, the -proteins of this invention 
are expected to be useful in understanding immune responses and 

10 fundamental features of hematopoiesis in vivo. It is also expected 
that the proteins of the present invention can be used in the diagnosis 
and treatment of diseases related to immunity and hematopoiesis. 

It is important to isolate unknown hematopoietic factors that 
can bind to the NR12 molecule of this invention. The gene of this 

15 invention is thought to be extremely useful in the screening of such 
unknown factors. Furthermore, peptide libraries and synthetic 
chemical materials may be searched to isolate and identify agonists 
and antagonists that can functionally bind to the NR12. 

As described above, the NR12 gene is expected to provide a useful 

20 source for obtaining unknown hematopoietic factors or agonists that 
are capable of functionally binding to the receptor protein encoded 
by the NR12 gene. It is expected that cellular immunity and 
hematopoietic function in vivo will be enhanced by the administration 
of such functionally binding substances or specific antibodies that 

25 can activate the function of NR12 molecule to the organism. Thus, 
the NR12 gene facilitates the development of drugs for clinical 
application that promote proliferation or differentiation of the 
immune cells or hematopoietic cells, or that activates the function 
of immune cells. Such drugs may be used to : enhance cytotoxic immunity 

30 against specific types of tumor . It is possible that NR12 is expressed 
in a restricted population of cells in the hematopoietic tissues. 
Accordingly, anti-NR12 antibodies would be useful in the isolation 
of such cell populations , which may then be used in cell transplantation 
. treatments . 

35 On the other hand, NR12.1, a splice variant of NR12, may be used 

as an inhibitor for the NR12 ligand, as a decoy type receptor. Further, 
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it is expected that by administering antagonists that can bind 
functionally to the NR12 molecule, or other inhibitors, as well as 
specific antibodies that can inhibit the molecular function of NR12 
to the organism, one can potentially suppress cellular immunity or 
5 inhibit the proliferation of hematopoietic cells in vivo. Thus, such 
inhibitors may be applied as drugs for clinical application for use 
as, for example, proliferation inhibitors of immune cell and 
hematopoietic cell, differentiation inhibitors, immunosuppressive 
drugs, and anti-inf lammatory drugs. Specifically, such inhibitors 

10 may be used to suppress the onset of autoimmune diseases arising from 
autoimmunity, or tissue rejection by the immune system of the living 
body, the primary problem in transplantation. Furthermore, the 
inhibitors may be effectively used to treat diseases caused By such 
aberrant promotion of immune response. Thus, the inhibitors may be 

15 used to treat a variety of allergies that are specific to particular 
antigens, such as metal and pollen. 
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CLAIMS 

1, A DNA selected from the group consisting of: 

(a) a DNA encoding a protein comprising the amino acid sequence 
of any one of SEQ ID NOs : 2, 4, 6, 8, and 10; 

(b) a DNA comprising the coding region of the nucleotide sequence 
of any one of SEQ ID NOs: 1, 3, 5, 7 , and 9; 

(c) a DNA encoding a protein comprising the amino acid sequence 
of any one of SEQ ID NOs: 2, 4, 6, 8, and 10 , in which one or more 
amino acids are modified by substitution^ deletion, insertion, and/or 
addition,, wherein said protein is functionally equivalent to the 
protein consisting of the amino acid sequence of any of SEQ ID NOs: 

2, 4, 6, 8, and 10;; and', 

(d) a DNA hybridizing under stringent conditions with a DNA 
consisting of the nucleotide sequence of any one- of SEQ ID NOs: 1, 

3, 5, 7, and 9, and encoding a protein that is functionally equivalent 
to the protein consisting of the amino acid sequence of any one of 
SEQ ID NOs: 2, 4, 6, 8, and 10. 

2. A DNA encoding a partial peptide of a protein consisting of the 
amino acid sequence of any one of SEQ ID NOs: 2, 4, 6, 8, and 10. 

3. A protein or peptide that is encoded by the DNA described in claim 
1 or claim 2. 

4. A vector into which the DNA described in claim 1 or claim 2 is 
inserted. 

5. A transformant harboring the DNA described in claim 1 or claim 
2, or the vector described in claim 4. 

6 . A method for producing the protein or peptide of claim 3 , comprising 
the steps of : culturing said transformant of claim 5, and recovering 
the expressed protein from said transformant or the culture 
supernatant. 

7. An antibody binding to the protein of claim 3. 

8. A polynucleotide complementary to either a DNA that comprises the 
nucleotide sequence of any one of SEQ ID NOs: 1, 3, 5, 7, and 9 or 
its complementary strand, wherein the polynucleotide comprises at 
least 15 nucleotides. 

9. A method of screening for a compound that binds to the protein 
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of (3) , comprising the steps of: 

(a) contacting a test sample with said protein or partial peptide 
thereof; 

(b) detecting the binding activity of the test sample with the 
protein or partial peptide thereof; and, 

(c) selecting the compound that binds to the protein or partial 
peptide thereof. 
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ABSTRACT 

A novel hemopoietin receptor gene (NR12) was successfully 
isolated by extracting motif s conserved among the amino acid sequences 
5 of known hemopoietin receptors and by using the predicted sequence. 
The NR12 gene encodes two forms of proteins, a transmembrane type 
and a soluble type. The expression of the NR12 gene was detected in 
tissues containing hematopoietic cells. NR12 is a novel hemopoietin 
receptor molecule involved in the regulation of immune system and 
10 hematopoiesis in vivo. Thus, NR12 is useful in the search for novel 
hematopoietic factors that functionally bind to the NR12 receptor , 
and in the development of therapeutic drugs for diseases associated 
with immunity or hematopoiesis. 
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Figure 4 

1 ATGACACAGCG^ACAAGGGTGGCAGCCTGGCTCTGAAGTGGAATTATGTGCTT caaacag 
6 1 GT TGAAAGACGGAAACAGT CTTTTCCTGCTT CCAGACATGAAT CAGGTCACTATTCAATG 

MatAanfiJ ^rn nxrp 

121 GGATGCAGTAATAGCCCTTTACATACTCTT CAGC TGGTGTCATGGAGGAATTACAAATAT 

AapAlftVum AAiaT^tii>YrTi ^nPhARArfrpgynm afilapGly I leThrAflnl la 

181 AAACTGCT C TGGC CACAT C TGG GTAGAAC CAGCCACAATT TTTAAGATGGG T G TGAAT AT 

AanCysSerGlyHisIloTrpValGluProAlaThrlloPhoLyaMatGlyVaJJUnlle 
241 CTCTATATATTGC CAAGCAGCAATTAAGAACTCC CAAC CAAGGAAACTTCATTTTTATAA 

SorIloTyrCyoGlnAlaAlaIloLyaAflnC^5GlnPrcxArgLyBLouHi8Ph«>TyrLyB 
301 AAATGGCATC A A A GAAA GA TTT CAAATCACAACGATTAATAAA A CAA C JMSCTCGGCTTTG 

AanClyileLyaGluArgPhaGlnlleThrArglleAanLyaThrThrAlaArgLouTrp 
36 1 GTATAAAAACTTT CTG GAACCAC ATG CA"r C T A TGTACTG CACTGCTGAATGTCCCAAACA 

TyrLysAanPhoLauGluProHisAlaSarMatTyrCysThrAlaGluCyaProLyaHia 
421 TTTTCA A GAG A CACTQATATQTQGJUUVAGJU ^ T CT 

Ph«Oln61uThrL^Zl«Cys01yLyaAapXlaS«rSer01yTyrProProAspIlePro 
481 T GATGAAGTAAC CT GTGTCATT TATGAATATTCAGGCAACATGACTT GCAC CT GGAATG C 

AspGluV«lThx{Cxj^ailXl«TyrGluTyi:S 
541 TGGGAGGCTCAC CTACATAGACACAAAATACGTGGTACATG TGAAGAGTTTAGAGACAGA 

GlyArgI^Thrryrll«AapThrLyflTyrVaavalHiaVeilLyaS«ri^GluThrGlu 
601 AGAAGAGCAACAGTATCTCACCTCAAGCTATATT AACATCTCCACTGATTCATTACAAGG 

GluGluGlnGlnTyrLTOThrSarSorTyrilaAanlloSorThrABpSorLouGlnGly 

661 TGGCAAGAAGTACTTGGTTTGGGTCCAAGCAGCAAACGCACTAGG CATGGAAGAGTCAAA 
GlyLyflLyaTyrLeuValTrpVa lOlaAlaAlaAanAlaLauGlyMatGluGluSarLya 

72 1 ACAACTGCAAAT TCACCTGGATGATATAGTGATACTTT CTGCAGCCGTCATTTCCAGGGC 
GlnLeuGlnl laHisLauAapAapI laVall laLauSarAlaAlaVall IsSerArgAla 

781 TGAGACTATAAATGCTACAGTG CCCAAGACCATAATTTATTGGGATAGTCAAACAACAAT 
GluThrl l«LAanAaaT}i2rV«JLPjroZ,y aThrl ImX l«Ty rTrpAspSoxGlxiTticThz-XXci 

GluLyaValSorCyaGluMatArgTyrLyaAlaThrThrAanGlnThrTrpAanValLya 
901 AGAATTTGACAC CAATTTTACATATGTGCAACAG TCAGAATTCTACTTGGAG CCAAACAT 

GluPhaAapThrAaiiPhoThrTyrValGlnGlnSorGluPhaTyrLauGluProAflnllo 
961 TAAGTACGTATTTCAAGIGAGATGTCAAGAAACAGGCAAAAGGTACTGGCAGC 

LygfTygVml ^^^n^^^^ Cy aGlnGluTtoGlyliymAy gTyx gg^gCT^^^^g^g 
102 1 TTGACTGTTTTTTGATAAAACACCTGAAACAGGTGAGTGTACTTATATATrTTATTGTGT 

3arl«an FhePti«H±«riy»TKgPr'oQXuThgQXyqiiiCyai ThgTyrI laPhaTyrSatVal 

GlyLauPh«Ph«IloTyrL«uPhoCyi*** 

1141 ACTTTGAGAGGCCAAGGCAGGAAGATTGCTTGAGCCTA^ 

1201 AACATGGTGAGACCCTAGTCTGTAT KGAAAAATAATAATTATTATTAGCCTGGGTGGTGG 

1261 AATG CATTTGTAfiTCGCAG CTACTTGGGAGG CTGAGGTAGTAGGATTGCGTGAG C C CGGG 

132 1 AQTTTGATGCTGCAGTGAGCTATGATCATCCCACTGCTCTCTAGCCTGGAG 

1381 AGACC CTGTTTC CTAAAAAGTTTAAAACAGC CAGGTGCAGTGGCTTATGTCTGTAATCCC 

1441 AGCACTTTGGGAGGCCAAGGTGGGTGGATTACCTTAGGTCAGGACTTCAAGACCTC 

1501 GCCGACAT GG TGAAACC C T GTCT CT ACT AAAAATACGAAAATT AG CTGGGCAT GGT GGCA 

1561 GGTG C OTG T AATCTGAGCT ACTCGGAAGG CTGAGGCAGG AAAATTGCTTGAAC C CAAG AA 

162 1 GTGGAGGTTGCAGTGAACTGAGATTGTACCAC CGCACT C CAGC CTGGCCAAGAGAGAGAG 

168 1 ACTTGGTCTCAAAAAAAAATAAAAATAAAAATAATAATAATAAATAAGTTAAAAACAAAA 

1741 TAAAGCTACAAGATAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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Figure 5 



i 

6 1 GTTGAAAGAGGGAAACACTCTTTTCCTGCTTC CAGACATGAATCAGG TCACTATTCAATG 

12 1 GGATGCAGTAATAGC C CTTTACATACT CTT CAG CTGGTGTCATGGAG GAATTACAAATAT 

AflttAl ftVftlT 1 «Al aT^uTyrT 1 ftT^iiPhoSarTrpCynHi «C1 yQT yT l«ThrAsn I la 

181 AAACTGCT CT GG C CACATCTGGGTAGAACCAGCCACAATTTTTAAGAT GGGTGTCAATAT 
AflnCyoSorGlyHiBlleTrpValGluPrc3AlaThrIl«Ph«LyaMetGlyValA«nIl« 

S©rIl«TyrCyaGlziAaaAle^leai,y*A«nC^ 
301 AAATGGCATCJVAAGAAAGAT TT CAAAT CACAAGGATTAATAAAACAACAGCT CGCCT TTG 
AflnGlylloLynG luAr gPh^Gl nl leThrAr gl laAsnLysThrThrAl etAirgL*«uTrp 

361 QTAJA ft & ft ftCTTT(^tU»AAgtl^gATfiPTTf?T t ^ > rfl l T»AP f rft<^^<*Ttf5P»rfl A ^y**^ 1 '**** 0 ^ MlfP I fc. 

TyrLyoAanPh«I*ouGltx?roHiaAlaSarMotTyrCy0ThrAlaGluCyoProLyaHl« 
421 TTTTCAAGAGACAC TGATATGTGGAAAAGACATTTCTTCTGCIATAT C CGCCAGATATTCC 
PhaGlnGluThrLeuIloCyaGlyLyaABpIlaSerSerGlyTyrProProAapIloPro 

AspGluValThi^^allleTyrGluTyrSorGlyAanMatThi^^hrTrpAanAla 
541 TGGGAGGCTCACCTACAT AGACACAAAATACGTGGTACATGTGAAGAGT7TAGAGACAGA 

GlyArg^uThrTyrllaAapThrLyaTyrValValHiaValLyBSerLeuGluThrGlu 
601 AGAAGAGCAACAGTATCTCACCTCAAGCTATATTAACAT CT C CACTGATTCATTACAAGG 

GluGluGXnGlnTyrLeuThrSarSerTyrilaABnllaSarThrAapSorLouGlnGly 
661 TGGCAAGAAG TACTTGGTTTGGGTCCAAGCAGCAAACGCACTAGGCATGGAAGAGTCAAA 

GlyLyeLyoTyrLeuValTrpValGlnAlaAlaAflnAlaLfluGlyMotGluGluSarLyfl 
72 1 ACAACTGCAAATTCAGCTGGATGATATAGTGATACTTTCTGCAGCCGTCATTTCCA^ 

GlnLouGlnlleHiflLeuAflpAapIleVallloLauSorAlaAlaVallleSarArgAla 
781 TG AGJ^CT^AT AAATGCT AjCAGTG CC CLAAG AC CATAATTTATTGGGATAG T CAAACAACAAT 

GluThrl l«A»TiAlaTbjrVaiPr oLy flThr I l«»l laTytTrpAspSerGlnThrThrl la 
841 T<5 AAAAG<5TTT^CTGTGAAAT GAGAT ACJVAGGCT ACAACAAAC CAAAC TTGGAATGTTAA 

GluLy«ValSarCV»GluMat^gTyrLysAlaThrThrAanGlnThrTrpAanValLya 
901 AGAATTTGACJICCAATTTTACATATGTGCAACAGTCAGAATTCTACTTGGAGC 

G luPheAapThrAsnPhaThrTyrValGlnGlnSarGluPheTyrLauGluProAanl la 
961 TJUWGTAjCGTATTTCAAOTGAOATC^ 

Lya ^^Xg^^^^ CyaOlnGlttThrqiyLyaArgTyr f^gg^ggg 
102 1 TTaVCTGTTTTTTaiTAAAAGACCTGAAACAGTTCCCCAGQ 

Sarl^uPhaPhaHieLyaThrProGluThrvalProGltiValThrSerLysAlaPheGln 
1081 ACATGACACATGGAATT CT GGGCTAACAG TT GCTTC CATCTCTACAGGGCAC CTTACTTC 

HiaAapThirTrpAanSarGlyl^uThrValAlaSarllaSarThrGlyHlflLauThrSor 
1141 TGACAACAQAGGAG A CA TTQGJi CTTTT ATTQGGAAgGATQ^CTTTGCTGTTATGTTGTC 

1201 AA CT CTT TCTTT QM . 

laLyaArgArgZla 

1261 CTTATTGTTAATACCAAAG TGGCT T TAIGAAGATATTCCTAATATGAAAAACAGCAATGT 
LouL«uL«uI laProLyoTrpLauTyrGluAspI XoP roAs nMetLyiAa nSarAs nVal 

1321 TGTGAAAATGCTACAGCCAGGTGTGGTGGTGTGCTCCTGTGATCCCJWGCTACT 

ValLysMatLauGlnProGlyVa lValValCysSerCyaAapProSerTyrLouGlySer 

1381 CTGAAGTAGGAGGACTGCTTGAGCCCAGGAG TC CAACAC CAGCT TCACAACAT ACCAAGA 



1441 CCCTGTCTCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 



Figure 6 
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1 ATGACACAG CCAACAAGGGTGG CAGC CT GG CTCTGAAQ TGGAATTAT GTGCTTCAAACAG 

12 1 OGATGCAGTAATAGCCCTTTACAT ACTCTTCAGCTGGTGT CATGGAGGAATTACAAATAT 

AfltAlaVa lTlftAlnf^i TyrT 1 **T .ftnPh^SflrTrpPy aHlflfilyG ly X loThrAanl lo 

AanCyaSflzGlyHiBZl«TrpValOluProAlaThrIlaPh«Ly8ftotGlyValAanXlfl 
241 CTCTATATATTGCCAAGCJ16CAATTAACAACTGC CAACCAAGGAAACTTCATTTTTATAA 

SvrZlaTyrC^sGlxuUaAlalloLyaAsnCysGlnPraAr^LysLetiHiaPheTyrLyfl 
301 AAATGGCATCAAAG AAAGAXTTCAAAT CACAAGGATTAATAAAACAACAGCTCGGCTTTG 

AanGlyl l^LyoGluAjcgPHoGlnlloThirArglloAaTlLyoThx-TtixAJ aArgLmiTrp 
361 GTATAAiUVACTTTCTGGAACCACAT G CTTCTATGTACTGCACTGCTGAATGTCCCAAACik 

Ty rLy a AanPhaLauGloProHi aUtlaSorMertTy rCy * ThrAJLaG luCy aProLy afli a 

PheGlnGluThrL»uIloCysGlyLyaAHpIl»SerS«»rGlyTyrProPrQAaplloPro 
481 TGATGAAG T AAC C TG TO TCA T T TATGAAT ATT CAGGCAACATGAC TTGCAC CTOGAATGC 

AapGluValThrfCya^olIloTyrtluTyrSox^lyA^ 
541 TGGGAGGCTCACCTACAT aJSAC AP AAAATACGT<^TACATOTGAAG AGTTT AGAGACAGA 

GlyArgLeuThrTyrllaAspTbrLyiTyrValValHiaValLyaSttrlitfuGluThrGlu 
601 AGAAGAG CAACLAGT ATCTCACCTCAAGCT ATATT AAGAT CTC CACTGATTCATTACAAGG 

GluGluGlnGlnTyrl^uThrSarSerTyrl laAsxvX loSaxThrAapSarLeuGlnGly 

GlyLyaLyBTyrI^uValTrpValGlnAlaAlaAanAlaLouGly»9tGluGluS«rLya 
721 ACAACTGCAAATTCACCTGGATGATATJWGTQATACTTTCTGCAGCCG 

GlnLeuGlnlloHiaLauAapAapZlaVallloLeuSerAlaAlaVallleSerArgAla 
781 TGAGACTATAAATGCTACAGTGCCCAAGACCATAATTTATTGGGATAGTC^ 

GluThrlleAanAlaThrValProLyaThrllallaTyrTrpAapSarGlnThrThrlla 
841 TGAAAAGGTTTCCTCTGAAATGAGATACAAGGCTACAACAAACCAA 

GluI^yaValS^irCyaaluM^'tAjrgTyrLyaAaaThrth^AanGlxiThjrTr^ 
901 AG AAT TTGACACCAATTTTACATATGTGCAACAGTCAGAATT CTACT TGGAGCCAAACAT 

GluPhaAfipThrAatiPhoThrTyrValGlnGlnSorGluPhGTyrLttuGluProAfltxIle 
961 TAAG TACGTAT TTCAAGTGAGATGTCAAGAAACAGGCAAAAGGTACTGGCAGCCTTGGAG 

Lye ^gVaa.rfa«<ainValJUrd cvaGlnGluTtoC^ 
1021 TTCACTGTTTTTTCAT AAAACACCTGAAACAGTT CCC^ TCCA 

SarLauPhaPheHiaLyaThrProGluThrValProGlnValThrSerLyaAlaPheGln 
1081 ACATGAC^CATGGAATTCTGGGCTAACAGTTGCTT 

HiaAapThrTrpAanSarGlyLauThiVaUlaSarlloSorThrGlyHiaLeuThrSar 
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Figure 7 

1141 TGACAACAGAGGAGACATTGGACTTTTATTGGGAATGATQGTCTTTGCTGTTATGTTGTC 
1201 AATTCTTTCTTTGATTGGGACATTTAACAGATCATTCCGAACTGGGATTAAAAGAAGGAT 

1261 CTTAT TGTTAATACCAAAGTGG CTTTATGAAGATATTCCTAATATGAAAAACAGCAATGT 

LeuLeuLeuI loProLyaTrpLauTyrGluAspI leProAanNetLysAanSerAsnVal 
1321 TGTGAAAATGCT ACAGGAAAATAGTGAACTTATGAATAATAATTC CAGTGAGCAGGTCCT 

ValLysMetXeuGlnGluAanSerGluIieufte^ 
1381 ATATGTTGATCCCATGATT ACAGAGAT AAAAGAAATCTTCATCC GAGAACACAAGC CTAC 

TyzValAapProMetilleThrGluIleliysGluXlePheZleProGluHlaliyaProThr 
1441 AG ACT ACAAGAAGGAGAAT ACAGGACCC CTGGAG ACA/VGAGACTAC CCGCAAAACT CGCT 

AspTyrLysLyaGluAsnThj^lyProLeuGluTh^ 
1501 ATTCGACAAT ACTACAGTT GTATATATTCCTGATCTCAAXIACTGGAT ATAAACCCCAAAT 

PheAspAanThrThrValValTyrllePrGAapI^euAanThrGlyTyrliysProGlnXXe 
1561 TTCAAATT-rrCrGCCTGAGGGAAGCCATCTC 

SerA3nPheL«uProGluGly5arHisI^SerAsnAanAflnGluIleThrSerLouThr 
162 1 ACTTAAACCACCJUSTTGATTCCTTAGACTCAGGAAATAATCCCAGGTTACAAAAGCATCC 

LeuI^yaProProValAspSerl^uAapSerGlyAanAanPraArgljeuGlnL.yaHlsPro 
1681 TAATTTTGCTTTTT CTGTT TCAAGTGTGAATTCACTAAG GAACACAAT ATTTCTTGGAG A 

AanPhaAlaPheSerValSerSerValAsnSerIieuSerAanThrXXePhaX«auGlyGlu 
1741 ATTAAGC CT CATATT AAAT CAAGGAGAATG CAGTT CTC CTGACATACAAAACTCAGT AG A 

XiOuSerXieuXleLeuAanGlnOlyGluCyaSerSarProAapXleGlnAanSerValGlu 
1801 GGAGGAAAC CACCATGCTT TTGGAAAATGAXTCAC CCAGTGAAACTATTCCAGAACAGAC 

GluGluTHrThrMe^auLeuGluAanAapSerProSerGluThrllaProGluGlnThr 
1861 CCTGCTTCCTGATGAATTTGTCTCCTGrTTGGGGATCXSTG^ 

LeuLeuProAspGluPhoValSerCysLeuGlylleValAanGluGluLeuProSorlle 
192 1 TAATACTTATTTTCCACAAAATATTTTGGAAA 

AanThrTyrPhoProGlnAanlloLauGluSorHiflPheAanArglleSerLexiLeuGlu 
1981 AAAGTAGAGCTGTGTGGTCAAAATCAATATGAGAAAGCTGCCTO 

Lya*** 

2041 TTTTCCCTGCAATAGJLftATTGAATTCTGCCTCTT TT TGAAAAAAATGTATTCACATCCCA 
2101 AAAAAAAAAAAAAAAAAAAAAAA 



Figure 8 
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Figure 10 



oME18S/NRl2-TPOR 



NR12 



TPO-R 



NH2 



L_! 

TM 



extracellular *" intracellular 



pCHO^NR12-FLAQ 



NR12 FLAG 



NH2 



COOH 



extracellular 



11/14 

Figure 11 

X ATGAATCAGGTCACTATTCAATGGGATGCAGTAATAGCCCTTTACATACTCTTCAGCTCG 
MET^s nG ln VaXTnyll^eGlnTrpAspAlaVaXIleAXal^uTvrlX^ L^tiPH^s^^rT 
61 TGTCATGGAGGAATTACAAATATAAACTG CTCTGGCCZACAT CTGGGTAGAA CCAGCCACA 
gYgHAafiJbzClylleThrAenlleAsnCysSerGlyHi ° t i ^t^w- ^ G luProAanThj: 

121 ATTTTTAAGATGGGTATGAATATCTCTATATATTGCCAAGCAGCAATTAAGAACTGCCAA 
I lePheLy sMBTGlyMETAsnl XaSar XleTyxCysGlnAXaAXal XaLysAsnCy sGXn 
181 CCAAGGAAACTTCATTTTTATAAAAATGGCATCJUUVGAAAGATTTCJ^ 

Px'oArgLysI^uHisPhoTyrLysAsnGXylleLysGXuAxgPlieGXnlloTlirArgXla 
241 AATAAAACAACAGCTCGGCTTTGGTATAAAAACTTTCTGGAAC CACATGC TTCT ATGT AC 
AsilLysTlurTliirAlaAjrgL©uTrpTyrLyoAanPlioLouGXuProH±aAXaS extfETTyxr 
301 TGCACTGCTGAATGTCCCAAACATTTTCAAGAGACACTGATATGTGGAAAAGACATTTCT 
Cy8ThrAXaGXuCysProI«ysHlaPlieGXnGXttThrLeuIleCyaGXyt.ysAspIXaSex' 
361 TCTGGATATC CGCCAGATATTCCTGATGAAGTAACCTGTGTCATTTATGAATATTCAGGC 
SerGXyTyxProProAapIXaPxoAapGXuVaXThxCyaVaXXXaTyrGXuTyrSerGXy 
421 AACATGACTTGCACCTGGAATGCTGGGAAGCTCACCTACATAGACACAAAATACGTGGTA 

AsnMETThx^aThrtrpAsnAXaGXyloraLe^ 
4 8 X CATGTGAAGAGTTTAGAGACAGAAGAAGAGCAACAGTATCTCACCTCAAGCTATATTAAC 
HlaVaXLyaSarl^uGXuTlurGXuGXuGXuGXnGXnTyrLeuTbxSexSerTyrZXeAan 
541 ATCTCCACTGATTCATTACAAGGTGGCAAGAAGTACTTGGTTTGGGTCCAAGCAGCAAAC 
IXaSarThx-AspSarLauGXnGXyGXyLysLyfiTyrLauVaXTrpVaXGlnAlaAXaAsn 
60 X GCACTAGGGATGGAAGAGTCAAAAGAACTGCAAATTCACCTGGATGATATAGTGATACCT 
AXaLauGXyHETGXuGluSarLyaGXaliauGlnlXeHisLauAapAapXXaVaXXXaPro 
6 6X TCTGCAGCCGTCATTTCCAGGGCTGAGACTATAAATGCTACAGTGCCCAAGACCATAATT 
SaxAXaAXaVaXIXaSarAjrgAXaGXuTlirIleAsnAXaThzVaXProZ.yaTlirZXaIXa 
721 TATTGGGATAGTCAAACAACAATTGAAAAGGTTTCCTGTGAAATGAGATACAAGGCTACA 

TyrTrpAspSaxCXnTIix^rhrlleGluLysVaXSerCysGluME 
781 ACAAACCAAACTTGGAATGTTAAAGAATTTGACACCAATTTTACATATGTGCAACAGTCA 

ThxAanGXnThrTrpAsnVaXIorsGluPliaAspTlir^ 
841 GAATTCTAC TTGGAGCCAAACATTAAGTACGTATTTCAAGTGAGATGTCAAGAAACAGGC 
GluPhoTyrLouGluProAanIloI.y8TyrVaXPliaGXjaVaXAxgCysGlnGluThxGly 
901 AAAAGGTACTGGCAGCCTTGGAGTTCACTGTTTTTTCATAAAACACCTGAAACAGTTCCC 
IiysArgTyrtxpGlnPr'oTipSarSerLauPhePhaHXsLysThz'ProGXuThrValPro 
961 CAGGTCACATCAAAAGCATTCCAACATGACACATGGAATTCTGGGCTAACAGTTGCTTCC 
GlnValTbJcSaxLysAlaPbeGXiUIXBAapTlu^TzpAsnSarGXyLauTlLcVaXAXaSar 
1021 ATC7CTACAGGGGACCTTACTTCTGACAACAGAGGAGACATTGGACTnTATTGGGAATG 
I X aSarThxGXy Hi s LeuTbrSarJ 
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Figure 12 



1081 ATCGTCTTTGCTGTTATGTTGTCAATTCTTTCTTT^TTGiK^TATTTAACAGATCATTC 

1141 CGAACTGGGATTAAAAGAAGGATCTTATTGTTAATACCAAAGTGGCTTTATGAAGATATO 
ArgThrGlylleLysArgArglleLeuLeuLeuIleProLysTrpLeuTyrGluAspIle 

1201 CCTAATATGAAAAACAGCAATGTTGTGAAAATGCTAOIGCCA6GTGTGGTGGTGT6CTCC 
ProAsnMETLysAsnSerAsnValValLysMETLeuGlnProGlyVaiValValCysSer 

1261 TGTGATCCCAGCTACTTGGGAAGCTGAAGTAGGAGGACTGC 
CysAapProSerTyrLeuGlySer*** 
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Figure 13 

1 ATGAATGAGGTCACTATTGAATGGGATGCAGTAATAGCCCTTTACATACTCTTCAGCTGG 

6 1 TGTCATGOAGGAATTACAAATATAAACTGCTCTGGCCACATCTGGGTAGAACCAGCCACA 
CyaHlaG^YGlylleTlirAsnlleAsnCysSaicGlyHAalleTrpValGliiProAXaThr 
12 1 ATTTTTAAGATGGGTATGAATATCTCTATATATTGCCAAGCAGCAATTAAGAACTGCCAA 
ZlePhaLysMETGXyMETA8nZleSerXleTyz^:y8GXnAJ.aAXaIXeZ.y8ABiiCyaGln 
181 CCAAGGAAACTTCATTTTTATAAAAATGGCATCAAAGAAAGATTTCAAATCACAAGGATT 
PxoArgLyaLouHifiPhoTyirLysAsnGlylleLyBGluAi'gPlioGlnlleThrArglla 
241 AATAAAAGAACAGCTCGGCTTTGGTATAAAAACTTTCTGGAACCACATGCTTCTATGTAC 
AanLyaTlirThrAlaAfgLauTrpTyrLy8AanPheI«euGluProH±8AlaSerM&TT^ 
301 TGCACTGCTGAATGTCCCAAACATTTTCAAGAGACACTGATATGTGGAAAAGACATTTCT 
CyaThx'AlaGltiCyaProLyaHlaPbaGlnGXuTbxLauIlaCyaGlyLyaAapIleSer 
361 TCTGGATATCCGC CAGATATTCCTGATGAAGTAACCTGTGTCATTT ATGAATATTCAGGC 
SexGlyTyx-ProPx^AapZlaProAapGluValThrCyaValZlaTyxGluTyi^axGiy 
421 AACATGACTTGCACCTGGAATGCTGGGAAGCTCACCTACATAGACACAAAATACGTGGTA 

AsnMETTkrCyaThrtxpAanAlaGlyLyaLeu^^ 
481 CATGTGAAGAGTTTAGAGACAGAAGAAGAGCAACAGTATCTCACCTCAAGCTATATTAAC 
HlsVaOIiyaSarLauGluThrGluGluGluGlnGlnTyxLeuTtLErSax^axTyirlleAra 
541 ATCTCCACTGATTCATTACAAGGTGGCAAGAAGTACTTGGTTTGGGTCCAAGCAGCAAAC 
IlaSaxThxAapSerLauGlnGlyGlyLyaLyaTyrLouVaaTrpValGlnAlaAlaAsn 
601 GCACTAGGCATGGAAGAGTCAAAACAACTGCAAATTCACCTGGATGATATAGTGATACCT 
AlaXauGlyMBTGluGluSaxI.y8GlnI^uGlnZlaHlaLauAapAapXleValZlaPro 
661 TCTGCAGCCGTCATTTCCAGGGCTGAGACTATAAATGCTACAGTGCCCAAGACCATAATT 
SarAlaAlaValllaSexArgAlaGluTluc'ZlaAanAlaThrValProLyaThrZlaZla 
721 TATTGGGATAGTCAAACA AC AATTGAAAAGGTTTCCTGTGAAATGAGATACAAGGCTACA 

TyxTrpAapSaxGlnThrThrXlaGluZ.yaValSaxCyaGluffi 
781 ACAAACCAAACTTGGAATGTTAAAGAATTTGACACCAATTTTACATATGTGCAACAGTCA 

TfarAanGlnTliiTxpAanVaJXyaGlaPheAapTlirAaiiPhaTlucTyrV 
841 GAATTCTACTTGGAGCCAAACATTAAGTACGTATTTCAAGTGAGATGTCAAGAAACAGGC 
GluPliaTyrLauGluProAanZleTyaTyxValPlkaGlaVaXArgCyaGlnGluTlirGly 
901 AAAAGGTACTGGCAGCCTTGGAGTTCACTGTTTTTTCATAAAACACCTGAAACAGTTCCC 
LyaArgTyrTrpGlnProTrpSaxSarLouPhaPhoHisLysThrProGluThrValPTO 
96 1 CAGGTGACATCAAAAGCATTCCAACATGACAGATGGAATTCTGGGCTAACAGTTGCTTCC 
GlnValThrSarLyaAla^heGlnlttBAspThJ^ri^ 
1021 ATCTCTACAGGGCACCTTACTTCTGACAACAGAGGAGACATTGGACTTTTATTGGGAATG 
ZlaS rTlirGlyH±aLauThi:SarAspA8nArgi5i$J|& 



Figure 14 
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1081 ATCGTCTTTGCTGTTATGTTGTCAATTCTTTCTTTGATTGGGATATTTAACAGATCATTC 

1141 CGAACTGGGATTAAAAGAAGGATCTTATTGTTAATACCAAAGTGGCTTTATGAAGATATT 
ArgThrGlyllaLysArgArglleLeuLeuLeuIleProLysTrpLeuTyrGluAspIle 
1201 CCTAATAIGAAAAACAGCAATGTTGTGAAAATGCTACAGGAAAATAGTGAACTTATGAAT 
ProAsnMETLysAsnSerAsnValValLysMETLeuGlnGluAsnSerGluLeuMETAsn 
1261 AATAATTCCAGTGAGCAGGTCCTATATGTTGATCCCATGATTAa^GAGATAAAAGAAATC 
AsnAsnSerSerCluGlnValLeuTyzValAspProKETlleThrGluIleLysGluIle 
1321 TTCATCCCAGAACACAAGCCTACAGACTACAAGAAGGAGAATACAGGACCCCTGGAGACA 
PhelleProGluHlsLysProThrAspTyrLysLysGluAsnThrGlyProLeuGluThr 
1381 AGAGACTACCCGCAAAACTCGCTATTCGACAATACTACAGTTGTATATATTCCTGATCTC 
ArgAspTyrProGlnAsnSerLeuPheAspAsnThrThrValValTyrlleProAspLeu 
1441 AAGACTGGATATAAACCCCAMTTTCAAATTTTCTGCCTGAGGGAAGCCATCTCAGTAAT 
AsaThrGlyTyrLysProGlnlleSerAanPheLeuFroGluGlySarHlsLeuSerAsn 
1501 AATAATGAAATTACTTCCTTAACACTTAAACCACCAGTTGATTCCTTAGACTCAGGAAAT 
AsnAsnGluIleThrSerLeuThrLeuLysProProValAspSerLeaAspSaxGlyAsn 
1561 AATCCCAGGTTACAAAAGCATCCTAATOTTGCTTTTTCTGTTTCAAGTGTGAATTCACTA 
AsnProArgLeuGlnLysHlsProAsnPheAlaPheSerValSerSerValAsnSerLeu 
1621 AGCAACACAATATTTCTTGGAGAATTMGCCTCATATTAAATCAAGGAGAATGCAGTTCT 
SerAsnThrllePheLeuGlyGluLeuSerLeulleLeuAsnGlnGlyGluCysSerSer 
1681 CCTGACATACAAAACTCAGTAGAGGAGGAAACCACCATGCTTTTGGAAAATGATTCACCC 
ProAspIleGlnAsnSerValGluGluGlaThrThrNETLeuLeuGluAsnAspSerPro 
1741 AGTGAAACTATTCCAGAACAGACCCTGCTTCCTGATGAATTTGTCTCCTOTTTGGGGATC 
SerGluThrlleProGluGlnThrLeuLeuProAspGluPheValSerCysLouGlylle 
1801 GTGAATGAGGAGTTGCCATCTATTAATACTTATTTTCCACAAAATATTTTGGAAAGCCAC 
ValAsnGluGluleuProSerlleAsnThrTyrPheProGlnAsnlleLeuGluSexHis 
1861 TTCAATAGGATTTCACTCTTGGAAAAGTAGAGCTGTGTGGTCAAAATCAA 
PheAsnArglleSerLeuLeuGluLys*** 



